
United States Patent (19) 
Shah et al. 

54 
75 

(73) 

21 
22) 
51 
(52) 

58) 

56) 

DATA ACQUISITION UNIT 
Inventors: Hasmukh R. Shah, Hot Springs, 

Ark.; Thaddeus M. Jones; Bruce 
Hemingway, both of South Bend, 
Ind. 

Assignee: UMC Industries, Inc., Stamford, 
Conn. 

Appl. No.: 137,436 
Filed: Apr. 4, 1980 
Int. Cli................................................ G07F 9/08 
U.S. C. ....................................... 194/1 N; 221/7; 

235/92 CN; 364/479 
Field of Search ...................... 194/1 L, 1 M, 1 N; 

221/2, 7, 129; 364/403, 404, 406, 478,479; 
235/92 AC, 92 CN 

References Cited 
U.S. PATENT DOCUMENTS 

4,038,525 7/1977 Freeman ........................ 235/92 CN 
4,143,749 3/1979 Otten .................................. 194/1 N 
4,146,778 3/1979 Wain .............................. 194/1 NX 

sO 82 

ps-, 

(11) 4,350,238 
45) Sep. 21, 1982 

4,216,461 8/1980 Werth et al. .................... 364/479 X 
4,231,105 10/1980 Schuller et al. ... 364/479 X 
4,233,660 1 1/1980 Fagan .............................. 364/479 X 

Primary Examiner-Robert J. Spar 
Assistant Examiner-Edward M. Wacyra 
Attorney, Agent, or Firm-Senniger, Powers, Leavitt 
and Roedel 

57 ABSTRACT 
A data acquisition unit accepts serial bit streams from a 
control device for a vending machine, and it records the 
data represented by those serial bit streams. The data in 
one of those serial bit streams will include the number of 
vends of each product corresponding to the various 
selection switches of the vending machine, and the data 
in the other of those serial bit streams will include the 
price data. The data acquisition unit will store the price 
data in a non-resettable location and also in a resettable 
location. A readout can be actuated to effect the dis 
playing of the selection line number and of the corre 
sponding settable and non-resettable price data. 

21 Claims, 15 Drawing Figures 
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1. 

DATA ACQUESTION UNIT 

BACKGROUND OF THE INVENTION 

It is desirable to have a permanent, readily-available 
record of the number of vends of each product corre 
sponding to the various selection switches of a vending 
machine; and it also is desirable to have a permanent, 
readily-available record of the total prices at which 
those products were vended. Various totalizers have 
been proposed which could be incorporated into vend 
ing machines to respond to vending operations to step 
up a counter which could be suitably read. However, 
the data provided by such devices, and the manner of 
supplying that data, have not been truly satisfactory. 

SUMMARY OF THE INVENTION 

The present invention mounts a data acquisition unit 
within a vending machine and connects it to the control 
device of that vending machine so it can receive serial 
bit streams from that control device. The data in one of 
those serial bit streams will include the number of vends 
of each product corresponding to the various selection 
switches of the vending machine, and the data in the 
other of those serial bit streams will include the price 
data. The data represented by the serial bit streams is 
recorded in two locations, one of which is re-settable, 
and the other of which is not resettable. A data-accept 
ing unit can be connected to said data acquisition unit to 
accept corresponding data from said data acquisition 
unit. It is, therefore, an object of the present invention 
to provide a data acquisition unit which is connectable 
to the control device of a vending machine and which 
can transfer data to a data-accepting unit. 
The data acquisition unit provided by the present 

invention is able, while it is in a data-yielding mode, to 
cause a printer to make a printout. That data acquisition 
unit can, while in said data-yielding mode, supply data 
to said printer without destroying or altering said data, 
whereby said printer can make duplicate, identical cop 
ies of printouts. It is therefore, an object of the present 
invention to provide a data acquisition unit which is 
able, while it is in a data-yielding mode, to supply data 
to a printer without destroying or altering said data, 
whereby that printer can make identical duplicate cop 
ies of printouts. 
The data acquisition unit provided by the present 

invention is placed in a data-yielding mode by the clos 
ing of a circuit. That data acquisition unit will remain in 
that mode even after that circuit is re-opened. However, 
that data acquisition unit will respond to a subsequent 
vending operation of the vending machine, with which 
that data acquisition unit is used, to automatically shift 
out of said data-yielding mode. 
The data acquisition unit provided by the present 

invention maintains a non-resettable record of the ap 
proximate length of time the vending machine, with 
which that data acquisition unit is used, has been in 
service. That record is printed on each printout, and 
hence aids in the interpretation of those printouts. It is, 
therefore, an object of the present invention to provide 
a data acquisition unit which maintains a non-resettable 
record of the approximate length of time the vending 
machine, with which that data acquisition unit is used, 
has been in service. 
The data acquisition unit provided by the present 

invention senses and stores the number of times the 
electric power, that normally is supplied to it, is inter 
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rupted. The printout, which is made from data supplied 
by the data acquisition unit, directly indicates how 
many times power was interrupted between the time the 
printout was made and the last time data was unloaded 
from that data acquisition unit. That information could 
be very helpful in high-lighting attempts of persons to 
cheat the vending machine by "jiggling' the line cord. 
Also, that information could indicate if someone was 
trying to cheat the machine by disconnecting the data 
acquisition unit. It is, therefore, an object of the present 
invention to provide a data acquisition unit which will 
sense and record power interruptions. 
The data acquisition unit of the present invention 

normally maintains a relay coil energized to complete a 
circuit of the control device of the vending machine. If, 
for any reason, the data acquisition unit were to be 
disconnected from power, were to experience a failure 
which could remove power from that relay coil, or 

0 were to be disconnected from the vending machine, 
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that vending machine would be unable to accept coins. 
As a result, it would be virtually impossible for someone 
to disable the data acquisition unit without also dis 
abling the vending machine. It is, therefore, an object of 
the present invention to provide a data acquisition unit 
which normally maintains a relay coil energized to 
complete a circuit of the control device of a vending 
machine. 
The data acquisition unit provided by the present 

invention can be used with vending machines having a 
very large number-thirty-two (32)--of selection lines. 
However, that data acquisition unit also is usable with 
vending machines that have fewer selection lines; and it 
can automatically cause a printout to have a length that 
is proportional to the number of selection lines of the 
vending machine. 
The data acquisition unit provided by the present 

invention receives all of its price data from the vending 
machine; and hence the data in that data acquisition unit 
will directly reflect price data corresponding to opera 
tions of that vending machine. As a result, when any of 
the prices of products are changed, the data which is 
received and stored by the data acquisition unit will 
automatically reflect the changed prices. It is, therefore, 
an object of the present invention to provide a data 
acquisition unit which receives all of its price data from 
the vending machine. 
Other and further objects and advantages of the pres 

ent invention should become apparent from an examina 
tion of the drawing and accompanying description. 

In the drawing and accompanying description, two 
embodiments of the present invention are shown and 
described, but it is to be understood that the drawing 
and accompanying description are for the purpose of 
illustration only and do not limit the invention and that 
the invention will be defined by the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing, FIGS. 1 and 2 show the circuit for 
one embodiment of data acquisition unit which is made 
in accordance with the principles and teachings of the 
present invention, 
FIGS. 3-14 constitute a flow chart of the operation of 

that data acquisition unit, and 
FIG. 15 is a block diagram of a hardware version of 

that data acquisition unit. 
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COMPONENTS 

The numeral 50 denotes a microprocessor which is 
one part of a microcomputer module that is connected 
to a coin changer 51 for a vending machine by a plug 
and socket 33 and conductors 31, 92,94, 161 and 163. 
Although that microprocessor has been shown larger 
than that coin changer, the overall module which in 
cludes that microprocessor is smaller than that coin 
changer; and both that module and that coin changer 
will be mounted within the same vending machine. That 
module includes, among other things, a Fairchild F8 
3850CPU, a Fairchild F8 3853SMI, a Fairchild F8 
3861PIO, a PROM, a RAM and a back-up battery. The 
numerals 52, 54, 56,58, 60, 63, 64, 66, 68, 70, 72, 74 and 
76 denote inverter drivers. Although various inverter 
drivers could be used, it is desirable to use a Sprague 
Electronic ULN2003N as seven of those inverter driv 
ers, and to use six-sevenths of another ULN2003N as six 
of those inverter drivers. 

Pin 6 of Port 5 of microprocessor 50 can supply a 
"relay enable' signal to the input of inverter driver 52; 
and a resistor 78 and a relay coil 80 are connected be 
tween the output of that driver and plus twenty-four 
(+24) volts. A flyback diode 82 is connected in parallel 
with the series-connected resistor 78 and coil 80. The 
numeral 84 denotes a stationary contact which is con 
nected, via conductor 163, plug and socket 33, resistor 
162 and conductor 98, to pin 6 of Port 4 of a micro 
processor 62 of a control device for a vending machine. 
A pull up resistor 160 connects the conductor 98 to plus 
five (+5) volts. The numeral 90 denotes a movable 
contact which is biased for movement out of engage 
ment with the contact 84, but which is pulled into en 
gagement with that contact whenever relay coil 80 is 
energized. That movable contact is connected by a 
conductor 161 and the plug and socket 33 to an opto 
coupler 154 which receives a signal from a line L6 of a 
vending machine via a resistor 158 and a diode 156. 
Although various devices could be used, the micro 
processor 62, resistors 158, 160 and 162, opto-coupler 
154 and diode 156 preferably are identical to the similar 
ly-numbered components in Hasmukh R. Shah et al 
application for Control Device, Serial No. 137,524, filed 
of even date. 
The plug and socket 33 have five pins; and pins 4 

thereof interconnect sections of conductor 161, and pins 
5 thereof interconnect sections of conductor 163. The 
numerals 96 and 100 denote opto-couplers; and resistors 
102 and 104 connect one input terminal of each of those 
opto-couplers to the conductor 31 which is connected 
by plug and socket 33 to a source of plus twelve (+12) 
volts in the changer 51. The other input terminal of 
opto-coupler 96 is connected by conductor 94 and plug 
and socket 33 to pin 1 of Port 5 of the microprocessor 62 
of said Shah et al application. The other input terminal 
of opto-coupler 100 is connected by conductor 92 and 
plug and socket 33 to pin 4 of Port 5 of the microproces 
sor 62 of said Shah et al application. The emitters of the 
phototransistors of each of the opto-couplers 96 and 100 
are grounded. The output of opto-coupler 96 is con 
nected to pin 3 of Port 4 of microprocessor 50; and that 
opto-coupler will supply to that pin a serial bit stream 
wherein each bit will represent five cents (5c). The 
output of opto-coupler 100 is connected to pin 4 of Port 
4 of microprocessor 50; and that opto-coupler will sup 
ply to that pin a signal which will identify the selection 
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4. 
switch that initiated the vending operation which led to 
the serial bit stream on conductors 92 and 94. 
The numerals 106 and 108 denote two eight channel 

multiplex/demultiplexers (hereinafter MUX); and each 
of them has its A, B, C and INH inputs connected, 
respectively, to pins 0-3 of Port 5 of microprocessor 50. 
The 0 through 7 pins of MUX 106 are connected to 
eight position DIP switches 110; and the 0 through 7 
pins of MUX 108 are connected to eight position DIP 
switches 112. The contacts of those switches can be set 
to provide a binary code which will positively identify 
the vending machine in which the data acquisition unit 
is located. Pins 0 through 3 of Port 5 of microprocessor 
50 supply successive binary words to the A,B,C and 
INH inputs of each MUX, and thereby selectively con 
nect switches in the DIP switches 110 or 112 to the Out 
pin of that MUX. 
Conductors 116, 118, 120, 122, 124, 126, 128, 130, 132 

and 134 and plug and socket 114 and current-limiting 
resistors connect the outputs of inverter drivers 54, 56, 
58, 60, 63, 64, 66, 68, 70 and 72, respectively, to the 
inputs of a printer 136 to control the thermal elements in 
the print head of that printer. Although various MUX 
could be used as the MUX 106 and 108, two Motorola 
MC14051B eight channel multiplexer/demultiplexers 
are preferred. Although various printers could be used 
as the printer 136, an Olivetti Model PU1800/B/18 
thermal printer is preferred. 
The numeral 138 denotes a normally-open push but 

ton switch which has one terminal thereof grounded, 
and which has the other terminal thereof connected, by 
a conductor 142 and plug and socket 114, to pin 5 of 
Port 4 of microprocessor 50. The closing of that switch 
will supply a signal to microprocessor 50 which will 
produce a command to printer 136 to print. The nu 
meral 140 denotes a further normally-open push button 
switch which has one terminal thereof grounded, and 
which has the other terminal thereof connected, by a 
conductor 144 and plug and socket 114, to pin 6 of Port 
4 of that microprocessor. Closing of that switch will 
apply a "stop print' command to microprocessor 50. 

Conductors 146,148, and 150 and plug and socket 114 
connect pins 0-2 of Port 4 of the microprocessor 50 to 
the printer 136. Conductor 146 will provide a "start" 
strobe to pin 0 of Port 4 of that microprocessor when 
the printing unit of the printer 136 is in position to start 
printing a fresh line. Conductor 148 will provide a "P1" 
strobe to pin 1 of Port 4 each time the printing unit is in 
position to start printing the dots which help define the 
odd-numbered dots in a given row. Because the printing 
unit prints as it moves from right to left, as well as when 
it moves from left to right, the P1 strobe will occur at 
opposite sides of digits in adjacent rows. The numeral 
150 denotes a conductor which supplies a "P2" strobe 
to pin 2 of Port 4 each time the printing unit is in posi 
tion to start printing the even-numbered dots in a given 
OW. 

The numeral 170 denotes a Darlington amplifier; and 
one Darlington amplifier that is very useful is a Texas 
Instruments TIP-1 10. The numeral 192 denotes a similar 
Darlington amplifier. 
A resistor 182, an adjustable resistor 184, and a resis 

tor 196 are connected between the output of Darlington 
amplifier 170 and ground. Resistors 172 and 174 are 
connected in series between plug twenty-four (+24) 
volts and the collector of an NPN transistor 176. The 
junction between those resistors is connected to the 
input of Darlington amplifier 170; and the junction 
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between adjustable resistor 184 and resistor 196 is con 
nected to the base of transistor 176. A resistor 188 and 
a Zener diode 178 are connected between plus twenty 
four (--24) volts and ground; and the junction between 
them is connected to the emitter of transistor 190. A 
resistor 204, an adjustable resistor 206 and a resistor 208 
are connected in series between plus twenty-four (-24) 
volts and ground. A resistor 194 and transistor 190 are 
connected between plus twenty-four (--24) volts and 
the cathode of Zener diode 178; and the junction be 
tween that resistor and that transistor is connected to 
the input of Darlington amplifier 192. The junction 
between adjustable resistor 206 and resistor 208 is con 
nected to the base of transistor 190. 
The Darlington amplifier 170, transistor 176 and their 

associated resistors serve as a "keyed' power sup 
ply-in the sense that they can be turned "on' and “off” 
very rapidly. Similarly, the Darlington amplifier 192, 
transistor 190 and their associated resistors serve as a 
"keyed' power supply-in the sense that they can be 
turned "on' and "off very rapidly. The Zener diode 
178 provides a fixed reference voltage for the two 
"keyed' power supplies. Resistor 188 provides a bias 
current for that Zener diode; and hence that Zener 
diode is able to provide a reference voltage which is 
essentially independent of the conductive or non-con 
ductive states of the transistors 176 and 190. Inverter 74 
connects pin 7 of Port 5 of microprocessor 50 to the 
input of Darlington amplifier 170; and inverter 76 con 
nects that pin to the input of Darlington amplifier 192. 
A capacitor 180 is connected between the output of 
inverter 74 and ground; and, similarly, a capacitor 198 is 
connected between the output of inverter 76 and 
ground. 
A conductor 186 extends from the output of Darling 

ton amplifier 170 to the thermal heads of printer 136 via 
plug and socket 114; and that conductor can supply an 
excitation voltage to those thermal heads. That voltage 
can be turned “on” or "off" by the logic level at pin 7 of 
Port 5; but the value of that voltage will be controlled 
by the setting of adjustable resistor 184. Specifically, 
that adjustable resistor and resistors 182 and 196 consti 
tute a voltage divider which is connected between con 
ductor 186 and ground; and the voltage at the upper 
terminal of resistor 196 is applied to the base of transis 
tor 176. That transistor amplifies any difference be 
tween the voltages across Zener diode 178 and resistor 
196; and, if the voltage across resistor 196 tends to be 
greater than that across Zener diode 178, transistor 176 
will become more conductive. The resulting increase in 
IR drop across resistor 172 will decrease the input volt 
age of Darlington amplifier 170; and the consequent 
reduced conductivity of that Darlington amplifier will 
decrease the voltage on conductor 186 to the desired 
value. As a result, the Darlington amplifier, transistor 
176 and their associated resistors constitute a voltage 
regulator as well as a "keyed' power supply. 

Capacitor 180 and resistor 174 provide high-fre 
quency compensation for that combination voltage 
regulator and "keyed' power supply. As a result, they 
made certain that no oscillations can develop. 

Similarly, the Darlington amplifier 192, transistor 190 
and their associated resistors constitute a voltage regu 
lator as well as a "keyed' power supply. A conductor 
210 and plug and socket 114 will apply any voltage at 
the output of Darlington amplifier 192 to the printer 
136; and that voltage will be the supply voltage for the 
motor of that printer. The capacitor 198 will provide 
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6 
high-frequency compensation for that combination 
voltage regulator and "keyed' power supply. As a re 
sult, it makes certain that no oscillation can develop. 
When pin 7 of Port 5 of microprocessor 50 applies a 

logic “1” to the inputs of inverters 74 and 76, the result 
ing "0's will be applied to the inputs of the Darlington 
amplifiers 170 and 192. The outputs of those Darlington 
amplifiers also will be '0's, and hence the thermal 
heads and the motor of printer 136 will not be excited. 
However, if pin 7 of Port 5 applies a logic “0” to the 
inputs of inverters 74 and 76, the resulting "1's at the 
inputs of the Darlington amplifier will start the motor of 
printer 136 and will make power available to the ther 
mal heads of that printer. Significantly, the states of pins 
0 through 7 of Port 0 and the states of pins 0 and 1 of 
Port 1 of microprocessor 50 will determine which, if 
any, of those thermal heads can be excited. 
A resistor 202 and a diode 200 are connected in series 

relation between the output and input of Darlington 
amplifier 192; and they will coact with that Darlington 
amplifier to provide dynamic braking for the motor of 
printer 136. Specifically, whenever the logic state of pin 
7 of Port 5 changes from “0” to “1”, the voltages at the 
input and output of Darlington amplifier 192 will drop 
to zero (0). Thereupon, the series-connectd diode 200 
and resistor 202 will be grounded by inverter 76; and 
hence the inductive energy in the motor will be passed 
to ground. Although the motor of the printer was, at the 
instant the logic state of pin 7 of Port 5 changed from 
"0" to "1", operating at its rated speed, the rotor of that 
motor will stop almost immediately. The numeral 300 in 
FIG. 3 denotes the step of applying power to the coin 
changer 51 and to the microprocessor 50. The numeral 
302 denotes the initialization of all ports of that micro 
processor. In step 304, wherein power is re-applied after 
each accidental cutting off of power, the HEX 200A 
register of step 304 will respond to the execution of that 
step to increment the count in that register. As a result, 
that count constitutes a running record of the number of 
"turn ons' since the last time data was withdrawn from 
the data acquisition unit. That count can be important in 
high-lighting attempts of persons to "cheat' the vend 
ing machine or the data acquisition unit by "jiggling' 
the electric plugs in the sockets therefor. Also, that 
count can be important in high-lighting the number of 
times the vending machine or the data acquisition unit 
are turned off between periods when data is withdrawn 
from that data acquisition unit. Step 306 is entitled 
INIT. BUFFER CLEAR FLAG and it corresponds to 
lines 1090 through 1110 of the program. During that 
step, a flag-which can be set to effect the erasing of 
data in a data buffer-will be set to zero (0); and hence, 
during the executions of all steps of the program prior 
to the step wherein that flag is set, the data in that buffer 
will not be erased. Step 308 is entitled INIT. TIME 
BUFFER and it corresponds to lines 1140 through 1190 
of the program. During that step, a timing function 
which is intended to "time out' approximately once 
each hour-will be set to provide a full hour timing 
function even if, during a prior timing function, the 
power had failed and thereby permitted only a partial 
timing function to be performed. This means that the 
initialization of the data acquisition unit always pro 
vides a known starting time base. That timing function 
will automatically and continually repeat itself as long 
as the data acquisition unit is "on'-without any need 
of re-executing that step. 
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The numeral 310 denotes a step which is entitled 
VEND ENABLE RELAY ON and which corre 
sponds to lines 1210 through 1220 of the program. Dur 
ing that step, the logic state of pin 6 of Port 5 of micro 
processor 50 will be set to energize relay coil 80 of FIG. 
1. Thereupon, movable contact 90 will shift into en 
gagement with contact 84 to complete a circuit from 
line 6 of the vending machine via resistor 158, diode 
156, opto-coupler 154, conductor 161, plug and socket 
33, contacts 90 and 84, conductor 163, plug and socket 
33, resistor 162 and conductor 98 to pin 6 of Port 4 of 
the microprocessor 62 in the coin changer 51. The ener 
gization of relay coil 80, and the consequent closing of 
contacts 90 and 84, will enable the coin changer 51 to 
accept coins. 
The numerals 312 and 314 denote connectives of 

FIGS. 3 and 4 which are entitled MODE 1 and which 
will cause the program to initiate the execution of step 
316-which is entitled PRINT SWITCH = 1 and 
which corresponds to lines 1300 through 1320 of the 
program. During that step, a comparing function will be 
performed to determine whether or not switch 138 of 
FIG. 1 is closed. If that comparing function provides a 
NO, step 318-which is entitled DECREMENT TIME 
DELAY and which corresponds to lines 1360 through 
1460 of the program-will be executed. During that 
step, one of four registers of the time buffer, which were 
initialized during step 308, will be decremented. The 
count, which is initialized into those registers during 
step 308, will cause normal looping of the program to 
require an hour before that count is decremented to 
Zero (0). The initializing and decrementing of the regis 
ters of step 318 will automatically and continually re 
peat themselves as long as the data acquisition unit is 
"on'-without any need of re-executing that step. Step 
320 is entitled TIME DELAY=0? and it corresponds 
to line 1470 of the program; and, during that step, a 
comparing function will determine whether the regis 
ters of step 318 have been counted down to zero (0). 
Step 322 is entitled INCREMENT TIME (HOURS) 
and it corresponds to lines 1480 through 1630 of the 
program; and, during that step, the number of times the 
registers of step 318 have been incremented will be 
stored in the HEX 2002 and HEX 2003 RAM locations. 

Step 324 is entitled SELECT LINE=1? and it corre 
sponds to lines 1650 through 1670 of the program. If the 
comparing function of step 320 provided a YES, step 
322 would increment the HEX 2002 and HEX 2003 
locations which constitute a 14-bit timer register. How 
ever, when, as happens most frequently, the comparing 
function of step 320 provides a NO, step 322 will be 
bypassed; and step 324 will perform a comparing func 
tion to ascertain whether the logic state on conductor 
92 of FIG. 1 is a “1”. If that function provides a NO, 
MODE connectives 326 and 328, respectively, of 
FIGS. 4 and 3 will branch the program to step 310. That 
step will make certain that relay coil 80 of FIG. 1 is 
energized-thereby making certain that relay contacts 
84 and 90 are closed. Steps 310, 316, 318, 320 and 324 
constitute a loop which will be executed repeatedly 
through most of the time the data acquisition unit is 
"on'. Specifically, that loop will be executed at all times 
when the registers of steps 308 and 318 are being decre 
mented toward zero (0). Those registers will progres 
sively decrement to zero (0), automatically initialize 
themselves to their originally-initialized count, and then 
start incrementing to zero (0). As a result, those regis 
ters will repeatedly and continually produce timing 
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8 
periods which will time out in approximately one hour. 
Each time one of those timing periods "times out', the 
time register of step 322 will be incremented to provide 
a running count of the number of times that time relay 
is decremented to zero (0). 
Whenever an execution of the routine of FIGS. 3 and 

4 causes the comparing function of step 324 to provide 
a YES, the COLLECT connectives 330 and 332 of 
FIGS. 4 and 5 will initiate step 334 of FIG. 5-which is 
entitled COLLECT SEL. NO. SERIAL PULSES and 
which corresponds to steps 1710 through 2090 of the 
program. During that step, the number of pulses, which 
are supplied to pin 4 of Port 4 of microprocessor 50 by 
the microprocessor 62 via conductor 92 and opto-cou 
pler 100, will be counted and then stored in register 3. 
Step 336 is entitled SELECTION DATA O.K.? and it 
corresponds to lines 1800 and 1880 of the program-and 
hence overlaps some of the lines of step 334. During 
that step, the width of each pulse on the conductor 92 is 
checked; and any pulse having less than a predeter 
mined width will cause the whole series of pulses to be 
ignored, and also will cause the program to branch via 
mode connective 338 and connective 328, respectively, 
of FIGS. 5 and 3 to step 310. Thereupon, the program 
will loop through that step, the routine of FIG. 4, and 
step 334 of FIG. 5 to step 336 until a YES is provided by 
the latter step. The widths of the pulses on the conduc 
tor 92 should have a period (between the leading edges 
of adjacent pulses) of five milliseconds (5 ms); but step 
336 will accept all pulses which have widths that are 
within twenty percent (20%), plus or minus, of that 
value. 

Step 340 of FIG. 5 is entitled TOT. TRANS 
WITHIN TIME X, and it corresponds to lines 2100 
through 2200 of the program. During that step, a deter 
mination will be made of whether the first price pulse, 
which the microprocessor 62 will apply to conductor 
94, was received within fifty milliseconds (50 ms) of the 
last selection line pulse that was received on conductor 
92. If the answer is NO, the coin changer 51 probably is 
in the "free vend mode'-wherein products can be 
dispensed by the vending machine but the money is 
handed directly to the operator rather than being in 
serted in the coin slot of that vending machine. In such 
event, the program will branch, via MODE connective 
342 and connective 328, respectively, of FIGS. 5 and 3 
to step 310 of FIG. 3. The program will then loop 
through that step and the routine of FIG. 4 until a logic 
'1' again appears on conductor 92. 
Each selection switch of the vending machine is as 

signed a selection line number; and the lowest number is 
three (3)-to keep the pulses which are used to identify 
that selection line number from being simulated by a 
voltage spike, noise or another transient, as could hap 
pen if one of the selection line numbers was one (1). The 
number of selection lines in the control device of the 
said Shah et al application is thirteen (13); but the data 
acquisition unit of the present invention can store and 
supply data corresponding to as many as thirty-two (32) 
selection lines. The number corresponding to the last 
selection line of a vending machine having thirty-two 
(32) selection switches would be thirty-four (34). As a 
result, the number of pulses in each group of pulses that 
are received on conductor 92 in the form of a serial bit 
train with time periods of five milliseconds (5 ms) will 
constitute the number of a selection line plus two (2). 
The numeral 344 denotes a step which is entitled 

COLLECT TOT. NICKELS SERIAL PULSES and 
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which corresponds to lines 2220 through 2660 of the 
program. During that step the total number of bits, in 
the groups of bits of the serial bit stream which the 
microprocessor 62 applies to conductor 92, will be col 
lected and stored in register 4. During step 346-which 
is entitled NICKELS DATA O.K.? and which corre 
sponds to line 2340 of the program, and hence overlaps 
some of the lines of step 344-the widths of the pulses 
on conductor 94 will be checked. Those pulses have a 
time period of one hundred milliseconds (100 ms) and a 
duty cycle of fifty percent (50%). Any pulses which 
vary as much as twenty percent (20%), plus or minus, 
from that time period will be considered invalid pulses; 
and hence the program will branch, via MODE connec 
tive 348 and connective 328 of FIG. 3, to step 310 of 
FIG. 3. Thereupon, the program will loop-through 
that step, the routine of FIG. 4, and part of the routine 
of FIG. 4 to step 324-until pulses are again applied to 
conductor line 92 by microprocessor 62. 

Step 350 of FIG. 5 is entitled SELECT NO. 
VALID? and it corresponds to lines 2670 through 2700 
of the program. During that step, the number of pulses 
which are received on the conductor 92, during any 
serial bit stream, will be checked to determine whether 
or not that number exceeds the maximum number of 
selections that the data acquisition unit is capable of 
storing. If the answer is NO, the program will branch 
via MODE connective 352 and connective 328 in FIG. 
3 to step 310 in FIG. 3; and then the program will loop 
through that step 310 and the routine of FIG. 4 to step 
324-until further pulses are noted on conductor 92. If 
a YES is produced by step 350, the program will 
branch, via X151 connective 354 and a similarly-identi 
fied connective 356 of FIG. 6, to step 358 of FIG. 6-- 
which is entitled BUFFER CLEAR FLAG =TRUE. 
and which corresponds to lines 2720 through 2750 of 
the program. During that step, the state of the data 
buffer will be checked to determine whether an inven 
tory function-wherein data was withdrawn from the 
data acquisition unit-had been performed. The initial 
state of the data buffer flag is set to "false' during step 
306; and, if it still is "false', the program will branch to 
step 362 which is entitled ADD NICKELS TO 
TOTAL NICKELS and which corresponds to lines 
3050 through 3070 of the program. If that buffer clear 
flag equals "true'-as it will after an inventory has been 
taken by the route man, the comparing function of step 
358 will provide a YES; and then step 360, which is 
entitled CLEAR DATA BUFFER and which corre 
sponds to lines 2790 through 3020 of the program, will 
clear sixty-five (65) buffers in the RAM in the micro 
processor 50, which constitute a portion of the data 
buffer. At the conclusion of that clearing operation, step 
360 will again set the buffer clear flag to "false'. Conse 
quently, during the next execution of step 358, the an 
swer will be NO-and the program will by-pass step 
360-unless a further inventory function has been per 
formed. At this time, the program will have cleared all 
re-settable data from the data buffer, because all of that 
re-settable data would have been transferred to the 
printer 136 during an inventory function-all as ex 
plained hereinafter. 
The data acquisition unit establishes and up-dates 

several groups of running counts-a non-resettable 
count of the number of times-"hours'-during which 
the time register of step 308 has been recurrently decre 
mented to zero (0), a non-re-settable count of the total 
of the prices of all products vended by the vending 
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10 
machine-other than during "free vends', a group of 
non-re-settable running counts of the numbers of prod 
ucts which have been vended when each of the selec 
tion switches of the vending machine has been pressed, 
a group of non-re-settable running counts of the total of 
the prices of the products which have been vended 
when each of the selection switches of the vending 
machine has been pressed, a group of re-settable run 
ning counts of the numbers of products, which were 
vended since the last inventory function was per 
formed, when each of the selection switches of the 
vending machine was pressed, a re-settable running 
count of the total of the prices of all products, which 
were vended since the last inventory function was per 
formed, and a re-settable running count of the number 
of power interruptions since the last inventory function 
was performed. Those running counts constitute statis 
tical data which can be important in the continued oper 
ation of the vending machine. 

During step 362, some of the data which was re 
ceived on conductor 94 as a serial bit stream will be 
added to the data in RAM locations HEX 2004 through 
HEX 2008. Specifically, the non-re-settable running 
count-of the total of the prices of all products vended 
by the vending machine, other than during "free vends' 
and which is stored in the HEX 2004 and HEX 2005 
locations in the RAM-will be incremented; and the 
re-settable running count-of the total of the prices of 
all products which were vended since the last inventory 
function was performed, and which is stored in the 
HEX 2007 and HEX 2008 locations in the RAM-will 
be incremented. 

Step 364 is entitled INCREMENT SELECTION . 
TOTALS and it corresponds to lines 3090 through 3720 
of the program; and, during that step, the data in regis 
ter 3 will be used to address the locations in the RAM 
where the data corresponding to the selection line num 
bers are located. At such time, the re-settable and the 
non-re-settable running counts-of the number of prod 
ucts vended in response to the actuation of the current 
ly-addressed selection line-will be incremented by one 
(1). Also during step 364, the MAXIT register will be 
set. Step 366 is entitled ADD NICKELS TO SELEC 
TION TOTAL and it corresponds to lines 3730 
through 3810 of the program. During that step, the 
count which represents the dollar value-in five cents 
(5c) units-of the product that was just vended by the 
vending machine will be added to the non-re-settable 
running count of that same product, and also will be 
added to the re-settable count of that product. Thereaf 
ter, the program will branch, via MODE connective 
368-which corresponds to line 3860 of the pro 
gram-to connective 328 of FIG. 3 to initiate further 
routines of FIG. 4 until further pulses are noted on 
conductor 92. 
When, during a looping of the program through the 

routine of FIG. 4, step 316 determines that switch 138 of 
FIG. 1 has been closed, a YES will be provided by that 
step; and step 370 will then be executed. That step is 
entitled VEND ENABLE RELAY OFF and it corre 
sponds to lines 1330 through 1340 of the program; and, 
during that step, pin 6 of Port 5 of microprocessor 62 
will change its state so relay coil 80 will become de 
energized and movable contact 90 will shift away from 
fixed contact 84. Thereupon, the coin changer 51 will 
become incapable of accepting further coinage until the 
state of that pin is changed back to its "relay enable' 
state. The program will then branch-via DUMP con 
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nective 372 which corresponds to line 1350 of the pro 
gram and correspondingly-identified connective 374 of 
FIG. 7-to a subroutine 376 of FIG. 7 which is entitled 
CALL CLEAR and which corresponds to line 4590 of 
the program. During that sub-routine-which is shown 
in detail by FIG. 14-the print buffer will be cleared by 
setting the ASCII character for blank space therein. 
Twenty (20) scratch pad registers, namely, 16 through 
35, store the data which constitutes the print buffer; and 
the ASCII character for blank space is HEX 20. The 
number 378 in FIG. 7 denotes a sub-routine which is 
entitled CALL PRTLN and which corresponds to line 
4650 of the program; and that sub-routine is shown in 
detail by FIGS. 11-13. During that sub-routine, what 
ever data is in the print buffer will be printed by the 
printer 136-all as shown by the steps of FIGS. 11 
through 13. 

Step 380 of FIG. 7 is a sub-routine entitled CALL 
STOP and it corresponds to line 4660 of the program; 
and the step of that sub-routine is shown by FIG. 10. 
During step 434 of FIG. 10-which corresponds to step 
380 of FIG. 7, which is entitled STOP PRINT BUT 
TON=12, and which corresponds to lines 8670 through 
8690 of the program-the state of switch 140 of FIG. 1 
will be checked. If that switch is closed, the program 
will jump, via MODE connective 436 of FIG. 10 to 
connective 328 of FIG. 3; and then will loop through 
step 310 and the routine of FIG. 4 until either a further 
series of pulses is noted on conductor 92 or the print 
switch 138 of FIG. 1 is closed. Step 310 of FIG. 3 will 
be executed immediately upon the re-entry of the pro 
gram at connective 328-with consequent re-energiza 
tion of relay coil 80-so the coin changer can again 
accept coins and thereby resume its normal operation. 

Step 382 of FIG. 7 is entitled PRINT HEADER and 
it corresponds to lines 4700 through 5000 of the pro 
gram. During that step, the print buffer will be loaded 
with data corresponding to the first line of the heading 
of the printout; and then the sub-routine of FIGS. 11 
through 13 will be called to effect the printing of the 
data in the print buffer. A representative printout is 
shown hereinafter: 

as takkekhk kix kit 

NATIONAL REJECTORS 
DATA ACQUISITION 

SYSTEM 

ID#. 51156 
TH 00000 
TNR S 0004.25 
TR . S 0004.00 
Pl 000 
Sii IR NR SNR 

O1 003 00003 0003.00 
O2 000 00000 0000.00 
03 000 00000 0000.00 
04 000 00000 0000, 00 
05 000 00000 0000.00 
O6 000 00000 0000.00 
07 000 00000 0000.00 
08 000 00000 0000.00 
09 000 00000 0000, 00 
10 000 00000 0000.00 
11 000 00000 0000, 00 
12 000 00000 0000.00 
13 004 00005 0001. 25 

At the conclusion of the sub-routine of FIGS. 11 
through 13, the print buffer will automatically be 
loaded with HEX 20 ASCII characters which call for 
blank spaces. The sub-routine of FIGS.11-13 and the 
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12 
subsequent loading of the print buffer with HEX 20 
ASCII characters will occur as often as required to 
print the heading of the print out. In one preferred 
embodiment of the present invention that heading con 
sists of six (6) lines; and the last execution of the sub-rou 
tine of FIGS. 11-13, which is needed to effect the print 
ing of the heading, will load the HEX 20 ASCII charac 
ters into the print buffer. 
The numeral 384 in FIG. 7 denotes a step which is 

entitled PRINT ID NO and which corresponds to lines 
5040 through 5560 of the program. During that step, the 
states of the eight position DIP switches 110 and 112 of 
FIG. 1 will be read to load the print buffer; and then the 
sub-routine of FIGS. 11-13 will be called to print a line 
corresponding to the data in that buffer. 
The numeral 386 denotes a further CALL STOP 

sub-routine, and it corresponds to line 5600 of the pro 
gram. During that sub-routine, the state of switch 140 in 
FIG. 1 will again be checked by step 434 of FIG. 
10-all as described hereinbefore in connection with 
step 380. 
The numeral 388 of FIG. 7 denotes a step which is 

entitled PRINT TIME CODE and which corresponds 
to lines 5640 through 5820 of the program. During that 
step, the time data which is stored in RAM locations 
HEX2002 and HEX 2003 will be loaded into the print 
buffer, and then the sub-routine of FIGS. 11-13 will 
execute the printing of that line. 
The numeral 390 of FIG. 7 denotes an X20 connec 

tive; and it will cause the program to branch, via a 
similarly-identified connective 392 of FIG. 8, to a fur 
ther CALL STOP sub-routine 394 which corresponds 
to line 5860 of the program. That sub-routine will be 
identical in function and operation to the CALL STOP 
sub-routine of steps 380 and 386. Step 396 denotes a 
further CALL PRTLN sub-routine which corresponds 
to line 5890 of the program; and that sub-routine will be 
identical to the sub-routine 378 of FIG. 7. The numeral 
398 of FIG. 8 denotes a further CALL STOP sub-rou 
tine which corresponds to line 5930 of the program; and 
that sub-routine will be identical to the sub-routines 380, 
386 and 394. 
The numeral 400 denotes a step which is entitled 

PRINT NON-RESETTABLE TOTAL MONEY and 
which corresponds to lines 5980 through 6230 of the 
program. During that step, the data in RAM locations 
HEX 2004 and HEX 2005 will be read, will be con 
verted from numeric counts to dollar and cents values, 
will be converted into ASCII representations, will be 
loaded into the print buffer, and then will be printed by 
the sub-routine of FIGS. 11-13. At the conclusion of 
that sub-routine the print buffer will again be loaded 
with HEX 20 ASCII characters. The numeral 402 of 
FIG. 8 denotes a further CALL STOP sub-routine 
which corresponds to line 6270 of the program; and that 
sub-routine will be identical to similarly-numbered sub 
routines 380, 386, 394 and 398. 
The numeral 404 denotes a step which is entitled 

PRINT RESETTABLE TOTAL MONEY and which 
corresponds to lines 6310 through 6540 of the program. 
During that step, the data in RAM locations HEX 2006 
and 2007 will be read, will be converted from numeric 
counts to dollars and cents values, will be converted 
into ASCII representations, will be loaded into the print 
buffer, and then will be printed by the sub-routine of 
FIGS. 11-13. At the conclusion of that sub-routine, the 
print buffer will again be loaded with HEX 20 ASCII 
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characters. The numeral 406 denotes another CALL 
STOP sub-routine and it corresponds to line 6580 of the 
program. That sub-routine will be identical to the 
CALL STOP sub-routines 380, 386, 394,398 and 402. 
The numeral 408 denotes an X30 connective which 5 

causes the program to branch, via identically-identified 
connective 410 of FIG. 9, to another CALL PRTLN 
sub-routine 412 that corresponds to line 6600 of the 
program. That sub-routine will be the same as the sub 
routines 378 and 396. The numeral 414 denotes a step 10 
which is entitled PRINT POWER FAIL and which 
corresponds to lines 6640 through 6890 of the program. 
During that step, the data in RAM location HEX 200A 
will be read, will be converted to its ASCII representa 
tion, will be loaded into the print buffer, and then will 15 
be printed by the sub-routine of FIGS. 11-13. At the 
conclusion of that sub-routine the print buffer will again 
be loaded with HEX 20 ASCII characters. 
The numeral 416 denotes a step which is entitled 

PRINT HEADER and which corresponds to lines 6940 20 
through 7320 of the program. During that step, the 
program will load into the print buffer, in ASCII repre 
sentation form, the various letters and symbols consti 
tuting the header, will execute the sub-routine of FIGS. 
11-13 to print that header, and then will load HEX 20 25 
ASCII characters into that print buffer. The numeral 
418 denotes a step which is entitled INIT SEL AND 
MAXIT and which corresponds to lines 7380 through 
7470 of the program. 

It will be noted that each time the RAM locations are 30 
cleared of re-settable totals, the MAXIT location in the 
RAM will be set to zero (0). The next time the conduc 
tor 92 receives a serial bit stream, the selection line 
number which is represented by that serial bit stream 
will be determined and will be stored in the MAXIT 35 
location. During each succeeding time the conductor 92 
receives a serial bit stream, the selection line number 
represented by that serial bit stream will be determined 
and will be stored in the MAXIT location--if it is 
higher than the previously-stored selection line number. 40 
If the selection line number represented by that serial bit 
stream equals or is smaller than the selection line num 
ber which is stored in the MAXIT register, the stored 
number will be left unchanged. In this way, the number 
which is stored in that register will quickly be incre- 45 
mented until it equals the total number of active selec 
tion switches of the vending machine. 
Whenever a command to print is developed-as in 

the routine of FIGS. 11-13-the program will read the 
number in the MAXIT location and store it in scratch 50 
pad register 38. Also, the data in scratch pad register 39, 
which corresponds to the selection line number, will be 
set to zero (0). Thereafter, the program will cause the 
printer 136 to print on the printout only that number of 
horizontal rows of selection line data which equals the 55 
number that is stored in the MAXIT location-and 
which represents the highest-numbered active selection 
switch of the vending machine. This is very desirable; 
because it will enable the printer 136 to stop printing 
lines on the printout when it reaches the highest-num- 60 
bered selection line for which any data has been sensed 
and stored since the last time an inventory function was 
performed. As a result, the printing operation will be 
kept as short as practical. Also the printout will not 
have a long blank area at the end thereof which would 65 
correspond to that portion of the thirty-two (32) selec 
tion line capacity of the data acquisition unit which was 
not used by the vending machine. 

14 
Step 420 of FIG. 9 is entitled PRINT SELECTION 

DATA and it corresponds to lines 7500 through 8920 of 
the program. That step will cause the sub-routine of 
FIGS. 11-13 to be executed; and, during that sub-rou 
tine, the data-which relates to selection line one and 
which is to be printed on the printout as a data line 
will be converted to dot form, will be given ASCII 
representation, will be loaded into the print buffer, and 
then be printed onto the printout. That data consists of 
the selection line number, the number of products 
vended during vending operations (other than "free 
vends') initiated by the first selection switch since the 
last inventory function, the total number of products 
vended during vending operations (other than "free 
vends') initiated by the first selection, and the total of 
the prices of all products vended during vending opera 
tions (other than "free vends') initiated by the first 
selection switch. 
The numeral 422 denotes a step which is entitled 

DECREMENT MAXIT and which corresponds to 
line 8300 of the program. During that step, the number 
in scratch pad register 38 will be decremented by one 
(1). The numeral 424 denotes a step which is entitled 
MAXIT=0? and which corresponds to line 8310 of the 
program; and the comparing function of that step will 
determine whether the number in scratch pad register 
38 is zero (0). If a NO is produced by that function, the 
program will loop to step 420 where the data in the next 
higher selection number will be read from the RAM 
location, will be converted to ASCII representation, 
will be loaded into the print buffer, and then will be 
printed by the sub-routine of FIGS. 11-13. At the con 
clusion of that sub-routine, the print buffer will again be 
loaded with HEX 20 ASCII characters. Also, the data 
in scratch pad register 39 will be incremented, so the 
next execution of step 420 will address a still-higher 
numbered selection line. During the succeeding execu 
tion of step 422, the number in scratch pad register 38 
will again be decremented; and, during the succeeding 
execution of step 424, a further comparing function will 
determine whether the data in scratch pad register 38 is 
zero (0). If a further NO is provided, the program will 
loop through steps 420, 422 and 424-with successive 
reading of the data corresponding to progressively 
higher selection numbers, with conversions of that data 
to ASCII representation, and with printing of that data 
until the number in scratch pad register 38 is zero (0). At 
the conclusion of those loopings, the printer will re 
spond to the resulting YES from step 424 to cause the 
program to execute step 426-which is entitled SET 
BUFFER CLEAR FLAG-TRUE and which corre 
sponds to lines 8360 through 8380 of the program. Dur 
ing that step, the buffer clear flag will be set to "true' 
from its previously-set “false' state. Step 428 is entitled 
PRINT 5 BLANK LINES and it corresponds to lines 
8440 through 8480 of the program. During that step, the 
PRTLN sub-routine of FIGS. 11-13 will be called and 
executed five (5) times. Because the print buffer will be 
loaded with HEX20 ASCII characters before each of 
those five (5) executions, and because it will be loaded 
with HEX 20 ASCII characters at the ends of those 
executions, five (5) blank lines will be provided on the 
printout during the advancing of that printout. The 
numeral 430 denotes a MODE connective which will 
branch the program, via connective 328 of FIG. 3 to 
step 310 and then to the routine of FIG. 4. Step 310 will 
again re-energize the relay coil 80 and thereby close the 
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contacts 84 and 90 to apply a Line 6 signal to the coin 
changer 51. 

If a further printout is desired, it is only necessary to 
re-close the switch 138 of FIG. 1. Thereupon, the he 
reinbefore-described routine of FIGS. 7-9 will be re 
peated to produce an exactly-identical printout; because 
none of the data of that printout has been cleared. By 
merely pressing the switch 138 of FIG. as often as 
desired, any number of identical printouts can be at 
tained-as long as no "non-free' vending operations 
have occurred. If any succeeding execution of step 316 
of FIG. 4 provides a NO, the program will loop 
through the routine of FIG. 4 and step 310 of FIG. 3 
until some further action is taken which will affect one 
or more of the steps through which the program will 
loop. 
During each execution of step 324 of FIG. 4 wherein 

a YES is provided, the program will branch to, and 
execute, the routine of FIGS. 5 and 6. During step 358 
of FIG. 6, a YES will be provided; because the buffer 
clear flag was set to "true' during step 426 of FIG. 9. 
Thereafter, the rest of the routine of FIG. 6 will be 
executed before the program branches, via connectives 
368 and 328, respectively, of FIGS. 6 and 3, to step 310 
of FIG. 3-with consequent looping through that step 
and the routine of FIG. 4. 
As pointed out hereinbefore, step 434 of FIG. 10 

constitutes the CALL STOP sub-routine of steps 380, 
386, 394, 398, 402 and 406. STOP connective 432 will 
direct the program to that step; and MODE connective 
436 will repeatedly branch the program back to step 310 
of FIG. 3 until a NO is produced by the comparing 
function of step 434-thereby indicating that switch 140 
of FIG. 1 has been closed. When that NO is produced, 
RETURN connective 438 of FIG. 10, which corre 
sponds to line 8700 of the program, will cause that 
program to reenter that CALL STOP step which di 
rected the program to the sub-routine of FIG. 10. 

It will be noted that the printing unit of the Olivetti 
Model PU1800/B/18 thermal printer can print only ten 
(10) dots at a time; and, in the preferred format of data 
on the printout, each horizontal row has one hundred 
(100) dot-accepting locations. The print of data in that 
number of dot-accepting locations is effected by (a) 
printing whatever dots are needed in the endmost odd 
numbered ten (10) dot-accepting locations of the upper 
most row of dots in a line of data during a first execution 
of step 462 of FIG. 12, (b) printing whatever dots are 
needed in the ten (10) even-numbered dot-accepting 
locations immediately adjacent the previously-printed 
odd-numbered dots during a first execution of step 470 
of FIG. 12, and (c) alternating four additional execu 
tions of step 462 with four additional executions of step 
470. The resulting ten (10) printings will provide all of 
the dots which are needed in the uppermost row of dots 
in a line of data on the printout. 

It also will be noted that the printing unit prints the 
uppermost row of dots of any data line by advancing in 
step-by-step fashion from right to left; and, further, that 
the printing unit will print the next-uppermost row of 
that data line by advancing in step-by-step fashion from 
left to right. As a result, the endmost odd-numbered 
dots will be adjacent the right-hand ends of some rows 
but will be adjacent the left-hand ends of other rows. 
However, in the printing of each row of dots, the print 
ing unit will start at the leading edge of that row. 
The paper, which will be used as part of the printout, 

is continually in engagement with the printing unit. 
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Also that paper will move continuously relative to that 
printing unit. However, the movement of that paper 
relative to the thermal heads of that printing unit is slow 
enough, and those thermal heads heat and cool rapidly 
enough, so dots can be formed in a discrete and clear 
ac. 

The microprocessor 50 has two EPROMS wherein 
the attached program is stored; and the locations 
wherein that program are stored are followed by loca 
tions where a dot pattern look-up table is stored. The 
data which is to be printed on the printout must be read, 
must be converted into a dot pattern by use of the dot 
pattern look-up table, and then must be stored in the 
print buffer. Thus, as indicated by FIGS. 11-13, regis 
ters 2 and 6 must be initialized to zero (0) in step 442, 
which is entitled INITIALIZE COUNTERS and 
which corresponds to lines 11560 through 11660 of the 
program. During step 444-which is entitled SELECT 
PRINT POS. 1 DOTS and which corresponds to lines 
1700 through 1214 of the program-the data, which 
relates to a selection line and which is to be printed on 
the printout as a data line, will be read, and then the dot 
pattern look-up table will provide corresponding dot 
pattern data. That data will be loaded into scratch pad 
registers 4 and 5, and thereafter will be transferred to 
Ports 0 and 1 of microprocessor 50. The thermal heads 
of the printing unit will be turned "off" in step 446, 
which is entitled TURN PRINT HEAD OFF and 
which corresponds to lines 12180 through 12200 of the 
program. Those heads are turned "off" by causing the 
pins 0 through 7 of Port 0 and the pins 0 and 1 of Port 
1 to apply "O's to the inputs of inverter drivers 54, 56, 
58, 60, 63, 64, 66, 68, 70 and 72, respectively. The result 
ing logic “1's at the outputs of those inverter drivers 
will de-energize all of the thermal heads, 

During step 448, a comparing function will determine 
whether a bit has been set in register 6 to indicate that a 
printing step has been initiated. Because that register 
was initialized to zero (0) during step 442, the compar 
ing function of step 448 will provide a NO. Thereupon, 
step 450 will cause pin 7 of Port 5 of FIG. 2 to apply a 
“1” to the input of inverter driver 74; and the conse 
quent "0" at the input of Darlington amplifier 192 will 
cause a logic “1” to be applied to conductor 210 to start 
the motor of printer 136. Also, a "0" at the input of 
Darlington amplifier 170 will cause an enabling "1" to 
be applied to the thermal heads of the printing unit of 
printer 136. However, the signals at pins 0 through 7 of 
Port 0 and pins 1 and 2 of Port 1 will be keeping those 
thermal heads de-energized. During step 452 which is 
entitled PRINT START = 1? and which corresponds to 
lines 12320 through 12346 of the program, a comparing 
function will determine whether the printer has applied 
a "start” to conductor 146. If that function provides a 
NO, the program will loop at step 452 until that strobe 
is applied to that conductor. As soon as step 452 senses 
the application of that strobe, it will provide a YES; and 
then step 454-which is entitled PRFLG = 1 and which 
corresponds to lines 12350 through 12360 of the pro 
gram-will set a bit in register 6 to indicate that a print 
ing operation has been initiated. Thereafter the program 
will branch, via ST2 connectives 456 and 458, respec 
tively, of FIGS. 11 and 12 to step 460, which is entitled 
STROBE P1 = 1? and which corresponds to lines 12380 
through 12400. If the printer has applied strobe P1 to 
conductor 148-to indicate that the printing unit has 
moved into position to print the endmost odd-numbered 
dots of the uppermost row of a line of data, the compar 
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ing function of step 460 will provide a YES. If a NO is 
provided, the program will loop at step 460 until the P1 
strobe is developed. 

During step 462-which is entitled OUTPUT P1 
DOTS and which corresponds to lines 12420 through 
12780-pins 0 through 7 of Port 0 and pins 1 and 2 of 
Port 1 will apply logic states to the inputs of the adja 
cent inverter drivers to cause energizing "0's to appear 
at the inputs of those thermal heads which are intended 
to form dots during the printing step. While step 462 is 
being executed, step 464 will be initiated; because step 
462 takes a finite time to execute. Step 464 is entitled 
SELECT P2 DOTS and it corresponds to lines 12830 
through 13270 of the program. During that step, the dot 
pattern for the topmost even-numbered dots which are 
immediately adjacent the just-printed endmost odd 
numbered dots will be determined from the dot pattern 
look-up table; and then the resulting data will be stored 
in scratch pad registers 4 and 5 and subsequently ap 
plied to the Ports 0 and 1 of microprocessor 50. At the 
conclusion of the printing operation of step 462, the 
data in dot register 2 will be incremented by a one (1). 
Also, step 466-which is entitled TURN PRINT 
HEAD OFF and which corresponds to lines 13310 
through 13330 of the program-will de-energize all of 2 
the thermal heads-in the same manner in which those 
thermal heads were de-energized during step 446 of 
FIG. 11. 
During step 468-which is entitled STROBE P2 = 12 

and which corresponds to lines 13350 through 13370 of 
the program-a comparing function will determine 
whether the P2 strobe has been applied to conductor 
152. That strobe will be applied when the printing unit 
is in position to print the endmost even-numbered dots. 
If the comparing function of step 468 provides a NO, 
the program will loop at that step until the P2 strobe is 
applied. Thereupon, step 470-which is entitled OUT 
PUT P2 DOTS and which corresponds to lines 13390 
through 13780 of the program:-will be executed. Dur 
ing that step appropriate signals will be applied to the 
pins of Ports 0 and 1 of microprocessor 50 to effect the 
heating and de-energization of appropriate ones of the 
thermal heads; and thereby effect the printing of the 
endmost, even-numbered dots in the topmost row of the 
line of data. Before the conclusion of step 470, the num 
ber in the dot register 2 will be incremented. Step 472 
which is entitled END OF LINE2 and which corre 
sponds to lines 13820 through 13860 of the program, 
will determine whether an entire line of data has been 
printed on the printout. Specifically, the two (2) in dot 
register 2-which represents a single execution of each 
of steps 462 and 470-will be compared with the num 
ber seventy (70), and will provide a NO. Thereupon, 
the program will branch, via SEL1 connective 474 of 
FIG. 12 and the identically-identified connective 476 of 
FIG. 11, to step 444 of FIG. 12. During that step the dot 
pattern look-up table will be read to determine the dot 
pattern for the data for the next odd-numbered dot 
accepting locations, and then, during step 446, the print 
ing elements will again be turned "off". During step 
448, the comparing function will provide a YES; and 
hence the program will branch to ST2 connective 
456-and thence via ST2 connective 458 of FIG. 12 to 
step 460. During step 472 of FIG. 12 the print motor 
will be turned off as a result, and during step 450 of 
FIG. 11, the motor will be turned on, to start the next 
line of printing. 
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The program will execute step 460 and the rest of the 

routine of FIG. 12; and, in doing so, will print two 
further groups of dots for the uppermost row of the line 
of data, and also will increment dot register 2 twice. 
Consequently, the comparing function of step 472 will 
provide a further NO, and a further looping of the pro 
gram to step 444 of FIG. 11. The printer 136 will re 
quire a total of five (5) executions of the routine of 
FIGS. 11 and 12 to provide five (5) printings of odd 
numbered dots. However, when the fifth execution of 
those routines is complete, the count in dot register 2 
will be ten (10) and the printing unit will have automati 
cally indexed itself into register with the second upper 
most row of dots. 
The ten (10) printing operations for the uppermost 

row of dots will be followed by ten (10) further printing 
operations to print the second uppermost row. Because 
each of the characters that are used in printing the print 
out consists of seven (7) vertically-spaced horizontal 
rows, the printing of one full line of data requires a total 
of thirty-five (35) loopings through the routine of 
FIGS. 11 and 12. During each looping, the number 
stored in dot register 2 will be incremented twice; and 
hence, at the end of the thirty-five loopings, step 472 

5 will determine that the count in that register equals the 
seventy (70) which was loaded into that register during 
step 302. Thereupon, the program will respond to the 
YES of step 472 to branch, via SPACE connective 478 
and identically-named connective 480 of FIG. 13 to step 
482, which is entitled WAIT 2.4 MS FOR PRINT 
HEAD and which corresponds to lines 13900 through 
13950 of the program. 
During that step, any further movement of the pro- . 

gram will be delayed for a time period which corre 
sponds to the normal delay that is involved in selecting 
the dot pattern for a next group of dots. During step 
484, which is entitled TURN PRINT HEAD OFF and 
which corresponds to lines 13970 through 13990 of the 
program, the same operation is performed that was 
performed in steps 446 and 466, namely, the de-energiz 
ing of the thermal heads of the printing unit. Step 486, 
which is entitled STROBE P1 = 12 and which corre 
sponds to lines 14010 through 14030, will determine 
whether the P1 strobe is being applied to conductor 148 
by printer 136. If the answer is NO, the program will 
loop at step 486 until that strobe is applied. When that 
strobe is applied, step 488-which is entitled INCRE 
MENT DOT COUNTER and which corresponds to 
lines 14070.through 14090-will be indicated. During 
that step, the data in dot register 2 will be incremented 
to seventy-one (71). During step 490-which is entitled 
STROBE P2=1? and which corresponds to lines 14130 
through 14150 of the program-will determine whether 
printer 136 is applying the P2 strobe on conductor 150. 
If the answer is NO, the program will loop at step 490 
until that strobe is applied. Step 492-which is entitled 
INCREMENT DOT COUNTER and which corre 
sponds to lines 14190 through 14210 of the pro 
gram-will increment the count in dot register 2 to 
seventy-two (72). During step 494-which is entitled 
DOTS 90? and which corresponds to lines 14230 
through 14240 of the program-the count in dot regis 
ter 2 will be checked to determine whether it equals 
ninety (90). If the answer is NO, the program will loop 
through steps 486, 488, 490, 492 and 494 until the an 
swer is YES. During the twenty (20) increments of the 
count in dot register 2-after the conclusion of step 472 
of FIG. 12, the printing head will move vertically 
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downwardly a distance equal to the combined heights 
of two rows of dots. The thermal heads were left de 
energized, and hence a blank space was created be 
tween the previously-printed line of data and the next 
succeeding line of data. Step 496 is entitled TURN 
MOTOR OFF and it corresponds to lines 14280 
through 14290 of the program; and, during that step, the 
state of pin 7 of Port 5 will be changed to render the 
Darlington amplifiers 170 and 192 conductive. There 
upon, the motor will be de-energized, and hence will 
permit the printing unit to come to rest. 
The program will then branch, via CLEAR connec 

tive 498 and identically-named connective 500 of FIG. 
14, to step 502, which is entitled CNT=20 and which 
corresponds to lines 14330 through 14340 of the pro 
gram. During that step, the dot register 0 will have data 
loaded into it which corresponds to the number twenty 
(20). The numeral 504 denotes a step entitled CALCU 
LATE ISAR ADDRESS and which corresponds to 
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15 

lines 14350 through 14370 of the program. During that 20 
step, the base address of fifteen (15) is added to the 
count of twenty (20)-which was established in register 
0 during step 502-to provide the count of thirty-five 
(35). That count will enable the ISAR to address regis 
ter 35 which is the highest-number register of the print 
buffer. The numeral 506 denotes a step which is entitled 
SAVE A SPACE AT ADDRESS and which corre 
sponds to lines 14380 through 14390 of the program. 
During that step, the ASCII representation HEX 20 
which corresponds to a blank space-will be loaded 
into the ISAR. Step 508 is entitled DECREMENT 
CNT, and it corresponds to line 14400 of the program; 
and, during that step, the count in register 0 will be 
decremented by one (1). During step 510, which is enti 
tled CNT=0? and which corresponds to line 14410 of 
the program, a comparing function will determine 
whether the count in register 0 has been decremented to 
zero (0). If the answer provided by that function is NO, 
the program will loop through steps 504, 506, 508 and 
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510 until that function provides a YES. At that time, the 40 
ISAR will address the first register which is part of the 
print buffer; and that register will have been loaded 
with space-indicating HEX 20's. The program will 
then, via connective 512-which is entitled RETURN 
and which corresponds to line 14420 of the pro 
gram-cause the program to return to the particular 
step which initiated the sub-routine of FIGS. 11-13. 

During the sub-routine of FIG. 7, the execution of 
step 378 will branch the program to the sub-routine of 

45 

FIGS. 11-13. Similarly, during executions of the rou- 50 
tines of FIGS. 8 and 9, the executions of steps 396 and 
412 will branch the program to the sub-routine of 
FIGS. 11-13. However, because HEX20 is loaded into 
the print buffer at the end of each printing operation, 
and because the PRTLN sub-routines will not load any 55 
data into that buffer, that buffer will not have any data 
in which it could effect the printing of data on the print 
out. Consequently, although the various steps of the 
routine of FIGS. 11-13 would be executed, and al 
though the routine of FIG. 14 would be executed; all of 60 
the thermal heads of the printing unit would remain 
de-energized. Consequently, each execution of a 
PRTLN sub-routine will provide a full seven row high 
blank space on the face of the print-out. 
The operation of the sub-routine of FIGS. 11-13 is 65 

longer when it is initiated by step 420 than it is when it 
is initiated by any of steps 378,382, 384, 388, 396, 400, 
404, 412, 414, 416 and 428; because step 420 requires a 
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full line of data for each selection line. However, the 
execution of the sub-routine of FIGS. 11-13 for steps 
382, 384, 388, 400, 404, 414 and 416 will, except for the 
shorter time required, be essentially the same as that 
described hereinbefore in connection with step 420. In 
the case of steps 378,396, 412 and 428, the execution of 
the sub-routine of FIGS. 11-13 is different from that of 
step 420. Specifically, steps 378,396, 412 and 428 do not 
supply power to the thermal heads of the printer 136; 
and hence the execution of the sub-routine of FIGS. 
11-13 will, during those steps, provide blank spaces on 
the printout. 

It will be noted that the relay coil 80 must be ener 
gized to maintain the contacts 90 and 84 in engagement. 
Further, it will be noted that unless those contacts are 
maintained in engagement, the vending machine 51 will 
be unable to accept coins. This is significant; because it 
will keep persons from removing the line cord of the 
data acquisition unit from the socket therefor in an 
effort to decrease the number of vends which would be 
recorded on the next printout. Further, any separation 
of the plug and socket 33 from each other also would 
keep the coin changer 51 from accepting coins. The 
combination of relay coil 80 and the running count of 
power outages will minimize the likelihood of "cheat 
ing' by manipulation of line cores, sockets, fuses or the 
like. 

It will be noted that the price data which is supplied 
to the printer 136 is the exact data that is generated by 
the vending machine during vending operations. When 
changes are made in the prices that are set in the vend 
ing machine, the data which is supplied to the data 
acquisition unit and the data which that data acquisition 
unit will supply to the printer, will automatically and 
fully reflect those changes. 

It will be noted that the sub-routine of FIG. 14 is 
automatically addressed by the program at the end of 
the sub-routine of FIGS. 11-13. However, the former 
sub-routine also can be addressed directly by step 376 of 
FIG. 7. At the conclusion of the sub-routine of FIG. 14, 
the program will return to the particular step which 
called it; and, in the case where that sub-routine imme 
diately follows the subroutine of FIGS. 11-13, it will 
return to the step which called the sub-routine of FIGS. 
11-13. 
A considerable number of the steps of the flow chart 

are dedicated to the operation of the Olivetti printer. 
Because that printer is a commercially-available device, 
and because it always requires a program to enable it to 
operate, some portions of the program are not, per se, 
parts of the present invention. Instead, those parts 
merely illustrate the printing function that is performed 
by the printer 136. Commercially-available programs 
are offered to purchasers of the Olivetti printer; but the 
steps of the attached program are desired, because they 
are tailored to the printout format disclosed herein. 

Referring particularly to FIG. 15, the numeral 550 
denotes a NOR gate which has the output of opto-cou 
pler 100 of FIG. 1 connected to one input thereof. The 
output of that NOR gate is connected to a binary 
counter 552 which preferably consists of four 7497 
binary counters. The output of that counter is con 
nected to the address lines of a data RAM 554 which 
preferably consists of four 5101 CMOS RAMS. The 
output of that RAM is connected to the B inputs of an 
adder 556 which preferably is eight 7483 adders. The 
output of that adder is connected, via a latch 558, to the 
Data In inputs of RAM 554. That latch preferably is 
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two 74LS273 octal latches. The data outputs of that 
RAM also are connected to a Binary-BCD converter 
560 which preferably will be four 74185 Binary-BCD 
converters. The output of that converter is connected 
to a multiplexer 562 which preferably is four 74LS153 
multiplexers. The output of that multiplexer is con 
nected to the address inputs of a ASCII pattern look-up 
PROM 564, which preferably is a 2708 EPROM. A 
printer controller 566, which preferably is a CY-480 
UPC of Cybernetic Micro Systems, will receive data 
from the PROM 564 and will supply data to a printer 
interface 568, which preferably will consist of all of the 
components of FIGS. 1 and 2 that are (a) connected to 
pins 0 through 7 of Port 0, to pins 0, 1, 6 and 7 of Port 
4, and to pins 0-3 and 6 of Port 5 and (b) located to the 
left of plug and socket 114 in FIGS. 1 and 2. Instead of 
being connected to those pins, the printer interface will 
be connected to the printer controller 566. The numeral 
136 denotes a printer which preferably is identical to the 
similarly-numbered printer of FIGS. 1 and 2. 
The numerals 138 and 140 denote switches which 

preferably are identical to the similarly-numbered 
switches of FIG. 1. The numeral 570 denotes a switch 
logic block which preferably consists of two 7400 and 
two 7402 gates; and switches 138 and 140 are connected 
to inputs of that block. One output of that switch logic 
block is connected to an input of a NAND gate 572; and 
an oscillator 574-of standard and usual design which 
develops a frequency of essentially two kilohertz (2 
KHz)-is connected to the other input of that NAND 
gate. The output of that NAND gate is connected to a 
control state counter 576 which preferably consists of 
two 7497 binary counters. The other output of switch 
logic block 570 is connected to the re-set input of 
counter 576. The output of that counter is connected to 
a dual octal ten inputs AND/OR gate array 578; and a 
MMI PAL 10H8 gate array is preferred. One output of 
that gate array is connected to switch logic block 570; 
and two further outputs of that gate array are connected 
to printer controller 566. Lines corresponding to the 
three least significant bits extend from the gate array 
578 to address inputs of the PROM 564. A further out 
put of that gate array extends to the Binary BCD con 
verter 560; and still another output of that gate array 
extends to a binary counter 580 which preferably con 
sists of four 7497 binary counters. The clock input of 
that counter receives inputs from conductor 94 and 
opto coupler 96-each of which preferably is identical 
to the similarly-numbered conductor and opto coupler 
of FIG. 1. The output of counter 580 extends to the A 
inputs of adder 556; and a line corresponding to the least 
significant bit extends to gate array 578. A further out 
put of that gate array extends to a relay circuit 582 
which preferably includes the diode 52, resistor 78, 
relay coil 80, flyback diode 82 and relay contacts 8 and 
90 of FIG. 1. Yet another output of the gate array 578 
extends to the read/write input of data RAM 554. A still 
further output of that gate array extends to the re-set 
input of binary counter 552. A carry output of that 
counter is connected to an input of that gate array. Yet 
another output of that gate array is connected to the 
other input of NOR gate 550. Still another output of the 
gate array extends to the CLEAR input of latch 558; 
and conductor 31 of FIG. 1 extends to the set input of 
that latch. The numeral 584 denotes a power supply 
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which is connectable to a source of one hundred and 
fifteen volts A.C. and which supplies regulated plus five 
(+5) volts and regulated plus twenty-four (+24) volts. 
The circuit of FIG. 15 constitutes a hardware equiva 

lent of the control device disclosed by FIGS. 1 through 
14. Because of the low cost, simplicity and flexiblity of 
the control device of FIGS. 1-14, it is the preferred 
embodiment of the present invention. 
The opto-coupler 100 will respond to a serial bit 

stream on conductor 92 from the coin changer 51 of 
FIG. 1 to apply a corresponding serial bit stream to the 
left-hand input of NOR gate 550; and the output of that 
NOR gate will be a corresponding, but inverted, serial 
bit stream that will be supplied to the clocking input of 
counter 552. That counter will count the number of bits 
in that serial bit stream and will use that count as the 
address of the data in the data RAM 554. During the 
succeeding serial bit stream on conductor 94 from coin 
changer 51, the opto-coupler 96 will apply a corre 
sponding serial bit stream to binary counter 580. That 
counter will count the number of bits, and then will 
supply them to adder 556, while also supplying the least 
significant bit to the gate array 578. The RAM 554 will 
supply data to the B inputs of the adder 556; and the 
gate array 578 will apply appropriate signals to the 
read-write input of the RAM to enable the data which 
is outputed by the adder 556-and momentarily stored 
in the latch 558-to be re-written into the appropriate 
addresses in that RAM. This provides an accumulation 
of the total number of bits--each of which represents 
five cents (5c)-that were supplied in the serial bit 
stream on conductor 94. The oscillator 574 constitutes a 
"clock' for the circuit of FIG. 15; and it will act, 
through NAND gate 572, to supply signals to the con 
trol state counter 576. The output of that counter will 
enable the gate array 578 to apply signals to the NOR 
gate 550 to permit the counter 552 to provide further 
addresses in the data RAM which will then be ad 
dressed. This enables the circuit to clear the data and 
also to output the data via Binary-BCD converter 560 
and multiplexer 562 to the ASCII pattern look-up 
PROM 564. The printer controller 566 will respond to 
the data from that PROM, and also to signals from the 
gate array 578, to appropriately cause the printer inter 
face 568 and the printer 136 to print characters in the 
form of dots on a printout sheet in the manner in which 
the corresponding printer interface and printer of 
FIGS. 1 and 2 print such a printout. 
The printer 136 will be started by closing the switch 

138 in the manner described hereinbefore in connection 
with FIGS. 1 and 2. Similarly, the stopping of the 
printer 136 will be effected by closure of switch 140 in 
the manner described hereinbefore in connection with 
FIG. 1. In either event, the closing of a switch will 
cause switch logic block 570 to apply an appropriate 
signal to NAND gate 572, and also to the re-set input of 
control state counter 576. The relay circuit 582 will 
energize the relay coil 80 and thereby effect the closing 
of contacts 84 and 90 whenever the printer 136 is not 
operating and power is on. 
Whereas the drawing and accompanying description 

have shown and described two embodiments of the 
present invention, it should be apparent to those skilled 
in the art that various changes may be made in the form 
of the invention without affecting the scope thereof. 
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3SO 
87th 
1900 
19i 

O 
193) 
940 
1950 
s 

17C) 
SSO 
199 
OOC) 
OO 
O2) 

20:30 
204O 
2050 
2O. 
27th 
2O3) 
209C) 

()044 
()45 
004, 
0.48 

OOSA 
5B 

(OS 

(5F 
(Oat 
OO 
O). 
(0.3 
005 
O7 
(OS 
O)9 
(OA 
O). 

(O&E 
(OF 
O71 

OC)73 
()74 

7. 
()078 
O)79 
O(7A 
()()7R 
007. 
O)7F 

S. 
O08. 
O08 
OOS4 
O08. 
OOSS 
OC89 
OOSA 
8B 

O3: 
OO8. 

O)8F 
(090 
OO91. 

3. 

--- 

S. 
2) 

19 
CF 

5. 
3. 
8. 
73 
5C 
RA 

OE 
1 & 
5. 

34 
52 
41. 
9. 

OF 
17 

i.7 

A4 
2. 
34 

7.) 
5O 
53 
A4 

S4 
40 
F 

50 
84 
9d) 

4. 
5 

92 
43 
31 
S4 
70 
50 
A4 
21 
94 
4) 
1F 
50 
5 
s 
90 
70 
5 
43 
F 

53 
9C 

43 
1 F 
53 

O 

O 
C 

O8 

A. 

0. 

FF 
A7 

() 

48 
OA 
F3 

4. 

27 
4,350,238 

OS I 
B. A2 
S S 
BC 8 
LI 27 

S S.' 
B. A. 
LS 3 
R S. A 
C TIMST 

INCREMENT TIME 
LR , C 
LM 
LR MBA 
LM 
AI 
LR LR, A 
LR A ME 
LNK 
LR C. 
ST 
LR A, LE 
ST 

3. 

A2 INS PSE 
N MSE 
BZ MODE 

* EN OF MAIN LOOP 
3 

CLR 
R CNT, A 
R CNT1 . A 

X. INS PSEL 
N MSE 
BZ X. 
R A CNT 

INC. 
R CNT A 
BZ MOLE 
BR X. 

X2 R A CNT 
C 4) 
BNC X3 
R A CNT1. 

NI H-FF 
BZ MODE 

X3 CLR - 
R CNT, A 

X4 NS PSE 
N MSE 
BNZ X5 
R A CNT 

INC 
R NTA 

C 7. 
BNC X6. 
BR X4 

X5. CLR 
R CNT A 
R ACN 
INC 
LR CNT. A 
BR X 

3. 

Xas LR A CNT 
INC: 
R NT. A 

28 

LOOK F.R SE TRANSTIN 

OF BACK 

CLEAR STRAGE 
LOCK AT SEL 

TRANSITION BRANCH 

ERROR SEL STUCK 

CHECK FOR LNER WITH 
K 

NCISE RETURN TO TOF 

CLEAR STORAGE 
LOOK FOR OFPOSITE TRANS 

TRANSITION BRANCH 
INC. TIMER 

CHECK FOR RJN-OUT 
YES 

CLEAR STORAGE 
NCR, AA 

LOOK FOR NEXT ONE 

LAST INCR 



1. ) 
O 

20 
23) 
240 
15 

21 & 
27C 
280 
19 

1. () 
233 
23.3 

4) 
5. 
20 

2270 
223) 

s 
3. 
231.) 
33. 
s 
awwe 

34) 
2350 
3&O 

237C) 
3380 
39C) 
3400 
E4) 
4. 
43) 
244) 
45 
24.) 
247 
4S) 
49) 
25) 
5. O 

252. 
253) 
254C 
550 
SC 
257 ) 
258O 
2590 
2600 
26 O 

2O 
2A3) 
28.40 
4SC) 
&&. 
267 
26.80 
2496) 
27C 
71 O 
72 
27:30 
74) 
2750 
27C 
2770 
378c) 
27 

O)92 
093 

() (24 
(0.5 
O)7 
(9. 
()).9A 
().9B 

()()9C 
(9E 
OAO 

OOA3 
A4 

OAS 
As 

(OA7 
O)A3 
OOAA 
OOA . 
O) A 
OOAF 

B) 
OOB 

B. 
(OB4 
OBA 
(B7 

By 
OORB 
(BC 
OORE 
OOO 
O. 
00: 
OOC3 
OOC5 
OOC7 3 
OOC8 : 
QOCA 
OQB 
OOC 
OOC 
OOCF : 
()). 
003 
O)4 
OOD5 
()0 
OO7 

8 : 

000A 
OOOB 
().C. 
(). 
(DE 
OEO 
OE. 

OOES 
00ES 
OOE9 
OER 

OE 

7. 

i 
2 A 

29 

8 
B 

4B 
Fs 

1 E 

OB 

FE 

ED 
F. 

05 
(). 

FF 
5 

E 
OA 
FO 

CE 

3. 
O4 
OO E 

() ) 

FF 
F 

4,350,238 
30 

EN OF SEL FILSES; LOOK FOR 
TOT 

HEC: FOR RJN-T 

ISNRE FREE VENT 

CLEAR STORAGE 

CHECK FOR TOT TRANS 
YES; TRANSITION 
ELAY 

INCREMENT COUNTER 

RUNOUT LINE STUCK 
K ASAN 

CHECK FOR MINIMLM 
LONG ENOUGH 

NOISE 
CLEAR STORAGE 

NEW TRANS ETECTED 

WASTE TIME 

END OF PULSES DETECTED 
LOOK FOR TRANS 
TRANS ETECTE 

INCREMENT DATA 
LOOK FOR ANOTHER FLSE 

* DATA IS COLLECTED, NOW DO SOMETHING WITH IT 

LR 
LR CNT, A 

X7 INS FTT 
NI MTOT 
BNZ X8 
LR A CNT 
INC 
LR CNTA 

I 75 
Bi X7 

XXXX MP ME 

X8 LR 
R CNT A 
R NT. A 
R NEA 

X INS PTOT 
NI MTOT 
BZ X. 

X1. O DS NT3 
BNZ X1) 
LR A, CNT 
NC 
LR CNT, A 
BZ XXXX 
BR X9 

X1. R ANT 
CI 5 
BNC X2 
R A CNT 

NI HFF 
. BZ X7 
X1. CLR 

LR CNT, A 
X 3 INS PTOT 

NI MTOT 
BNZ X 4 

X3. S CNT3 
BNZ X 3 
R A CN 

INC. 
R CNTA 

C 30 
RNC X15 
BR X.3 

X4 CR 
LR CNA 
R A CNT2 
NC 

LR CNT2A 
BR X9 

X15 LR A, CNT2 
INC 
R CNT, A 

LR A CNT 
3 

BC: X51. 
JMP MODE 

X15 I PRTFL 
M 

NI HFF 
BZ X a 

3. CLEAR THE RUFFER 

20 O7 C RMONTL 

LAST INCREMENT 

CHECK SEL FR VALI 
MAX N. 
OK; SKIF 

CHECK BFFER LEAR FLAG 

DON'T CLEAR 

CLEAR . RESETTABLE MONEY TOTAL 



S) 
31) 
s 

S3 
34) 
3850 
8s 

287) 
SS) 
S9) 
st 
9 
SO 
93) 
94. 
95) 
SO 
97) 
9SO 
990 
O 

3O) 
30 
3O3C) 
3O4. 
3OSC) 
R&O 
3O7O 
3O8O 
3C9. 
3 O 
3. 
3. 
3.30 
SAO 
3150 
3. 
37C) 
3 SO 
390 
3ROO 
3. O 
R 
33C 
34O 
350 
3) 
37O 
38 
3.29) 
33 
331) 
33. 
33SO 
334 
3350 
33 
337C) 
33SO 
339C) 
S4OO 
34 O 
342O 
343) 
344 
345) 
340 
347O 
34SC) 
349) 

OOF 
F1. 

OOF 
F3 
F4 
F5 
OF 

OF7 
OOFA 
OOFC 
OF 

FE 
(OFF 
O) 

O. O. 
O)3 
O)4 

O. O. 
Oil OS 
(). A 

O OB 
OE 

O 

O4 
O 5 
Oil & 
O. 19 
Of A 
OR 

OF 
O2) 
O 
O23 
O4 
OS 
Oi27 
o128 
OS 

OA 
OB 
OE 
OF 
O3O 

3. 
13. 
O33 
134 
O35 
O3& 
O37 
39 

OSA 
O3B 

3. 
O3 
O1.3E 
O3F 
OAO 
O4. 
O14 
143 
O44 

7. 
17 
7 
17 
17 
7. 
17 

A 

O 
7. 
17 
17 
7& 
3E 
7. 
3. 
S4 

A 
7C) 
17 

2A 
28 
ES 

33 
33 
2A 
OE 
& 
5 

S4 
8 
24 
SO 
43 
CO 
9. 
OF 
43 
7 

3.3 

43 
R 
3 

SE 
SE 
OE 

6. 
s 
& 
4. 

4. 
s 

5. 
OF 
4. 
17 

s a. 

17 
OE 
& 

SO 

31 

E 

CLBF 

F. 

2) 4 X as 
Oil 70 
O1 70 

OO 
09 

O 

OA 
X as 

X7 

O 

R 
ST 
ST 
ST 
ST 
LIS 
w 

CI 
...I 
R 
R 

ST 
ST 

S 
AC 

R 
S 
BNZ 

CR 
S 

DCI 
PI 
PI 

S 
S 
CI 
R 

LM 
. 

BZ 
CM 
A. 
R 
R 

AS 
BNC 
LR 
R 
S 

S 
C 
R 

S. 
SL 
AC 
AC 
R 
M 
R 
M 

A. 
R 
R 
NK 
R 
R 
R 

S 
R 

ST 
R 
M 
R 

4,350,238 

STORE 
3. 
CNT A 

NT 
CLBF 

PRTFL 

MNTL 
A. 
A. 

CNT 
CNT 
MAXIT 

C 

O 
X & 

HB. A 
A CNT 
HB 
X17 

A CN 

NT 
STORE 
A CN1 

MBA 

LB. A 
A MB 

MBA 
DC, 
A NB 

A, B 

Q, C 

HB, A 

32 

CLEAR PFAIL 

CLEAR MAXIT 

CONTINUE NT NE 

EAR FACS 

ADD NICKES TO MONTL 
ADD NICKELS TO RMONTL 

INEX = SE-3 

CHECK MAX EMS 

FORM 2'S COMPLEMENT 

FORMER MAXIT LARGER; SKIP 
GET NEW MAXIT 
SAVE IT 

EASE TO RAM 

INDEX+8+BASE=ADDRESS 
SAVE CO 

A TO R 

A CARRY 

RESET CO 

REPLACE IR 

SAVE Dco 
GET INR 



8 

3790 
380) 
3S 
38) 
3S30 
384) 
3850 
38 
387C) 
338c) 
3890 
390) 
39 () 
392) 
393C) 
394 
395) 
390 
3970 
398c) 
399) 
4OC) 
40 () 
402. 
4030 
404 
4)5O 
400 
4O7C) 
408C 
4O90 
400 
40 
412) 
4.3) 
41.4) 
415O 
4A) 
470 
48. 
49C) 

45 
O4. 
() 47 
O48 
O4A 
(4B 

4. 
O4. 
4E 
4F 

Of 50 
Oil 5. 
53 
155 

O58 
SA 

OSE 
(15D 
(15F 
(160 
O 

a 
OaS 
14 
O15 

86s 
O7 
() &S 
149 

C &A 

Oil 7) 
O71 
(172 
(173 
(174 
(175 
17& 

Oil 77 
Oil 78 
179 
17A 

(17B 
(17C 

7 
Oil 7E 
O18O 

S. 
34 
St. 

O 87 
OS's 
OSB 
OS) 
O18F 
O 9C) 
O 192 
O94 
OS 
1.97 
OS 9 
19A 

O19B 

1 & 

& 
34 
c al 

4. 
19 
51 
4. 
19 
50 
25 
94. 
4. 
a. 

94 
42 
5 

32 
70 
5: 
51 
5C 
OF 
4) 
17 
41 
17 

an 

17 

9 

E 
& 

50 
1 & 
5. 
1 & 
C4 
5. 
41 
19 
5. 
4. 
19 
50 
25 
9. 
S4 
9C) 
4. 
25 
92. 
84 
O 

4. 
25 
92 
9. 

33 

s 

OA 

Oil 7) 

O. E. 

15 
O3 
F 

O 
OC 
O3 
1 & 

OF 
42 . 
24 
5. 
4. 
9 

CO 

REPX 

END F : 

CK3 

CK4 

OVER 

M 
R 

LM 
A. 
LR 
R 
NK 
R 
R 
LNK 
R 

C 
BNZ 
R 

CI 

LR 
C 
B. 
CL 
R 
R 
R 
LR 
LR 
ST 
R 
ST 
R 

ST 

PI 

4,350,238 

MBA 

LE, A 
A, MB 

MBA 
A, HB 

HB, A 
1. 
REPX 
A MB 
H^3 - 
REPX 
A LE 
H'F 
REPX 

LB, A 
MB, A 
B. A 
C, 

A, HE 
AME 

A, B 

AD) 

SAVE ROUTINE 

MF 

R 
M 
R 
M 
R 

LM 
AS 
R 
R 
NK 
R 
R 
NK 
R 

C 
BNC 
BZ 
BR 
R 

CI 
RNC 
BZ 
BR 
LR 
C 
BNC 
BR 
LR 
A. 
R 
R 

LNK 

MODE 

DC 

HBA 

MB, A 
CNT 
LB, A 
A, MB 

MBA 
A, HR 

HB, A 
3. 
OVER 
CK3 
RP1 
A, MB 
H^O1 
OVER 
CK4 
RPL1 
A, B 
H^3F 
VER 

RPL1 
A LB 
H'CO1 
LB, A 
A, MB 

34 

A VEN 

CHECK FOR OVERFLOW 
K. REPXACE ATA 
CHECK MB 

OK; REPXACE DATA 

OVERFLOW CLEAR 

RESET CO 

AD NICKES TO $NR 

RETURN T MAIN LOOF 

SAVE LICO 
GE VAL 

A NICKELS 

CHECK FOR OVERFLOW 
OVERFLOW 
CHECK NEXT GIT 
REPLACE ATA 
CHECK MB 

EQUAL CHECK NEXT DIGIT 
REPLACE ATA 
CHECK B 

EQUAL OR LESS, ok REPLACE 
SUBTRACT 2000OO 



4.20) 
4. 
423) 
43) 
24 

4250 
4360 
4.7) 
428) 
429O 
43) 
43 O. 
3. 

4.33) 
43.4) 
435C 
43&O 
437. 
438) 
439) 
4400 
44. 
44-0 
443) 
444) 
4450 
44&O 
447C) 
44SO 
449) 
4500 
451 () 
4520 
453C) 
454) 
455. 
450 
457O 
458O 
459 
4&O 
461 O 
4s.20 
430 
44) 
44SC) 
4&S.) 
470) 
A&S.) 
4.asC) 
47CO 
471 () 
470 
473O 
474() 
4750 
474) 
4770 
47SO 
479C) 
4800 
43 O. 
4S2O 
483) 
484 
4850 
AS&O 
4870 
438) 
4890 

Ols 
19E 

(). SF 
(). A 
(). A 
1A3 
CA4 
O A5 
(). As 
Oil A7 
OAS 
01 AS, - 

17. AA 
OAB 

OA 
OA 
(AE 
OAF 
O. B. 
OB3 
C. Bas 
Oil B7 
OB9 
OBC 
Oil B. 
OBE 
Oil BF 
OC 
(). C4 
Oil 5 

(1.7 

(). A 
O 

(i) 
O 
Oi D3 
O4 
Of 5 
O D7 
OS 
(19 
(). A 
Q1 DB 
ODI 
OF 
OE 

E4 
01 E5 
E8 

(). EB 
OEE 
Oil F1 
CF4 

24 
51 
40 
19 
24 
50 
OF 
4) 
17 
4. 
7 
a. 

7C) 
5C) 
A4 

94 
29 
30 
94 
2A 
70 
17 
an 
s 

94. 
2A 
7. 
17 
1. 

2 3. 

F. 

3. 
4. 
O) 

F. 
2O 

F. 
2. 

35 
AI 
R 
R 

LNK 
AI 
LR 

RFL R 
R 

ST 
R 

ST 
LR 
ST 
PF 

4,350,238 
HF 
MBA . 
A, HB 

HFC.' 
HB, A: 
C 

A, HB 

A ME 

A, B 

38 ERASE ROUTINE 

O) 

OB 

OR 

EC 
s 

59 

ER 

ER 

ER 

H 

O) 
E. 

E. 

ASE R 
R 

. . . NS 
NI 
BNZ 
JMF 

2 . , DS 
BNZ 
DCI 
CR 

3 ST 
DS 
BNZ 
CI 
S 

ST 
Prs 

CNT, A 
FORT 
H'80 - 
ER 
MODE 
CNT 
ER 
IDST 

CNT 
ER3 
MAXIT 

START OF PRINT ROTINE 

MP FI 

PI 
PI 

PRINT HEAER 

I 
R 
R 
R 

: I 
y LR 

R 
INC 
R 
I 

BC 
FI 
LI 
R 

PI 
PI 
PI 
P 
LI 

CLEAR 

FRINT 1. BLANK LINE 

PRTLN 
STOP 

NT A 
A CNT 
IS, A 
C’s 
S, A 
AN 

CNT A 
431 

H 
PRTLN . 

2. 
CNT A 
HBF 
H 
PRTN 
STOP 
FRTLN 

36 

RESET CO 

END OF SUBROUTINE 

CLEAR COUNTER 

ERASE BUFFER 

CLEAR BUFFER 





4,350,238 
39 40 

SO OSS 8 O3 & I STOF 
SO 
52) - PRINT TIMEDE 
S3 
5440 O258 2A 2002 C IMST 
SASO OSB S 3. F5 PI LA2 
5) SE S 4 34 ...' ' PI ASCII 
567C) 
58O + LA, EUFFER FOR TIMECODE 

57 21 O LI A DR-1 
571) O23 OB R ISA 
720 (2.4 54 ...I T. 

573O O&A 5 R I. A T 
74 7 20 48 I 'H' 
5750 O249 5 R I, A 
57 OA 2). 39 I BUFA 
577C O&C OB LR ISA ARESS ASC BUFFER 
5780 02&D 75 S. S. 
579). O&E SO R CNT A 
SSC O-36F 28 O3 E. PI X TRANSFER TO PRINT EUFFER 
58. O 
5820 0272 28 04 EC PI FRTN PRINT IT 
S83) 
584) CHECK STF 
585. 
SS6 O275 S. O3 & PI STOP 

SSSO 
5890 oz7s 2s o4 Ec P FRTN PRINT EMPTY LINE 
SOO 
591 CHECK STOP 
59. 
593O 7B S O3. A PI STOP 
594.O. 
5950 
S9C E FRINT NON-RESET TOTAL MONEY 
5970 
59SO O27E 2A O. O.4 MONT 
5990 O281 28 o3 EE PI LOAD3 
&Q00 028428 04 10 PI NICK CONVERT NICKELS TO ASCII 
&O O 
4020 * LOAD PRINT BUFFER 

O4) 087 O I AR 
&O50 0289 ob LR S. A 
&O&O 08A 20 S4 ...I C T T g; 
O7O O28C. S. LR A 
OSO OSO O 4E I C'N' 
SO9) O28F S. R A 
O) 09 EO 52 I C-R1 

& O. O. S. R I, A 
20 O293 4. LR A SKF SPACE 
30 O294 4. LR As I 
40 O295 20 24 I C’s 
150 O27 SD R A 

& 1 & 0.98 2. 38 I BUFA) 
as 17O OPA OB LR S. A 
18O O29B 7 S & 

6190 O29C SO R CNA 
a2OO O29, 28 O3 E. PI LDX2 TRANSFER ASCII TO PRINT BUFFER 
&2 O O2AO 28 O3 C PI P AD THE ECMAL POINT 
622. 
230 OA3 28 O4. EC PI FRTLN PRINT IT 
&A) 
625O CHECK STOP 
&260 
627O O2A, 28 O3 & PI STOP 
280 

O PRINT RESET TOTAL MONEY 



A3 
S. 

6.30 
33) 
A34 
35 
3. 
37 

ARS) 
A397 
40 
4. O 
4. 
A43 
44) 

A 45) 
64&O 
47 
48) 
49) 
&SO) 

AS) 
653 
S4) 
455 
&A) 
57. 
458) 
A50 
As) 

s 
62) 

&430 
&A40 
AAS) 
6A6) 
A7 
AS) 
&O 
A70 
A7 
7.) 
73 
74 

4.75 
7a. 

4,770 
&78O 
790 
ASOO 
SO 
3O 
83. 
AS4O 
85C 
&S&O 
&S7 
63S 
SSO 
9CO 

O 
as 
93) 
A94) 
A95 
9. 
97) 
498 
(99) 

As 
OA 

AF 

O.B. 
OR4 

BS 

OBS 
OBA 
OBB 

B. 
B 
BE 
C. : 

0.1 

OCF 

5 
OS 
29 
2A 
OB 

(). 

OE) 
OE2 

RE3 
O2ES 
2Es 
ES 
ES 

OEB 
OEC 
O2E 

EE 
OF 

OF4 

a's 

8 

2O 
B 

2O 
s 

5 
O 

OR 
73 
50 
s 

a. 

28 

11 

49 

4,350,238 
41 

O7 OCI RMONTL 
EE FI A3 

FI NKL 

L.A. PRINT BUFFER 

I BUF 
LR IS, A 

I C-T Y 
LR I. A 

I R 
R A 
R A, I 
R A, 

LR A 
I 's' 
R A 
I RFA 
R ISA 
IS & 
R CNT, A 

Ea PI X2 
FI DP 

EC PI PRTN 

HECK STF 

s PI STOF 

E. FI PRTN 

* PRINT FOWER FAIL 

OA C FFAL 
R 
R HBA 
R MBA 

LM 
R B. A 

34 PI ASC 

LA PRINT BUFFER 

LI BLF1 
R IS, A 
I CoP - 

LR A 
I * I 
R I, A 
I RFA-3 
R IS A 
IS 3 
R CNT A 

E6 ... . PI X2 
EC PI PRTN 

CHECK STOP 

P STOP 

4. PRINT HEARER 

EC PI PRTN 
s 

& FI STOP 

PRINT HEAGER 

42 

TR 5 

SKIP SPACE 

SHIFT ASCII INTO PRINT BUFFER 
ADO DEC. PT. 
PRINT THE LINE 

CONVERT IT 

. MOVE CHARS 
PRINT THE LINE 











980 
98 () 
98O 
983) 
984() 
985) 
986) 
870 
98SO 
989) 
O) 

spi () 
st 
S930 
994() 

95() 
99&O 
70 

998O 
S990 

O 
()() () 
1030 
OO3O 
O)4 
OO5() 
OOO 

1 OO7C) 
OSO 
O)9() 
() () 
( ) 

O 
O3O 
Oil 40 
OSO 
O&O 
Oil 7) 

8) 
O 19) 
(OO 
OO 
OO 
1033) 
(4) 
O-350 
(a) 
O70 
OS 
O29O. 
300 
O31 O 
O320 
O33) 
O34() 
O35C) 
O3a) 
(370 

1 O380 
O39) 
O4(OC) 
O41. 
O42) 
O43) 
O44) 
45 
40 

1 (47) 
O4S) 
O490 

443 
444 
04 4. 
44S 

O44A 
(44. 
44 
O44F 
O45 
Q453 
455 
45& 

O458 3 

45D 
O45E 
(4) 
O4. 
(42 
(4.3 
04.5 
O46& 
O47 
O48 
46A 

O43. 
O48 
O484 

4) 
25 
84 
9. 

y 
al 

41 

8 

82 

25 
.. 

4. 
a. 

5. 
4. 
19 

5. 
40 

s 
24 
50 
90 

4. 
4t 
25 
S4 
4. 
25 
S4 
9. 
S2 
4. 
25 
S2 

4C 
4. 

(5 

as a 

3. 
O5 
OS 
19 

as 

79 

FE 

7 

(). 
OF 

27, 
o5 
OS 
A 

OF 
5 

(). 

42 
2 
52 
4. 
19 
4. 

51 
40 
9 

4,350,238 
R HE, A 

TF R A, HB 
C H'). - 
BZ ME: 
BNC INCR 
R NEXT. 

ME R A, MB . . 
H'8& 

RZ W 
BNC. NCR 
BC NEXT 

W R A, LE 
CI H'F 
B. NEXT 

3. . . . . . . . . . . 

INCREMENT DIGIT 

INCR R A S 
INC 
R S, A 

* TRIPLE BYTE SUBTRACT, OOOOO 

R A, LB 
A. H&O 
LR B. A 
LR A, MB 
NK . . 

A. H'79 
R MB, A 
R A, HB 
N: - 

A. H'FE1 
LR HB. A 
BR TOP 

* DJBLE BYTE COMPARE" 
: ' -, , 

NEXT R A I 
NXT R A, HB 

CI 1. 
BZ NC. 
LR A, MB . 
C H-27. 
BZ --- 
BNC --9 

; : ' ' ' BC NXT3 
; : . . . R A, B 

C HOF ' 
BC NXT8 

3. INCREMENT DIGIT 

INC. LR A S 
AI 
R : S. A 

w 

+ DOUBLE BYTE SUBTRACT 
... 

R A, B 
AI H'FO 
R LB, A 
R A, MB 

LNK 
A. H'D8' 
R MBA 
R A, HB 
NK 

; F , 

IF SMALLER, 

52 
FT IT BAC: 

LOADHI BYTE 
COMFARE 
IF EAL, CHECK MIOLE BYTE 
IF LARGER, INCR. DIGIT 
IF SMALLER, O NEXT LIGIT 
LAD MILLE BYTE 
COMFARE 
IF EQUAL, CHECK L EYTE 
IF LARGER, INCREMENT DIGIT 
IF SMALLER, G T NEXT LIGIT 
LA LOW BYTE 
COMPARE 

IF SMALLER, GO TO NEXT DIGIT 

A GT 
INCREMENT 
SAVE DIGIT 

OW BYTE 
SUBTRACT 
SAVE 
MIDOLE. BYTE 
ADD CARRY 
SUBTRACT 
SAVE 
HI. BYTE 
A CARRY 
SURTRACT 
SAVE 
GO BACK FOR ANOTHER COMPARE 

INCREMENT ISAR 
CHECK HB 

INCREMENT DIGIT 
OA. H. BYTE 

COMPARE 
IF EQUAL, CHECK low BYTE 
IF LARGER, INCREMENT GIT 
IF SMALLER GO TO NEXT LIGIT 
LA LOW BYTE 
COMPARE 

GO TO NEXT DIGIT 

OA. I.G 
A 
PUT IT BACK 

FETCH LOW BYTE 

PUT IT - BACK 
FETCH H. BYTrE 
A CARRY 

PUT HI BYTE BAC: 
SLBTRACT FROM HE 



SO) 
O51. O 
5) 
53 
54) 
55 

15. 
57 
58) 
(5) 
OA) 
()& 
O68) 

104.3 
4 

C&S.) 
OA&O 
CA7) 

1 AS 
O's 
7) 

1 O71 
7) 

1. C73 
174) 
750 
7C 

1770 
73C 
77 
OS 
CSC) 

1 (8) 
3:3) 

OSA, 
iOSS) 
(SA) 

1. S7) 
33 
3) 
OSO) 
OSC) 
(9) 
is3) 
1 O940 
1950 
O9A) 
O97C 

1 OSSO 
1 O99. 
1 OOO 

O 
OO 

11 (3) 
O4. 
OSO 

11 OO 
7 
OSO 

1 O90 
OO 

1 20 
13 
4 

15th 
1 AO 
170 

1118 
9 

4) 
49. 
43 : 

(495 
4. 
47 
499 
49B 
4. 
49F 
O4A 
4A 

4C 
O43 
45 

4. 
4. 
5 
84 
9. 
s S. 
4. 
5 

4. 
34 
5C 

4. 
s 

FF 

A. 

s 
w 

OS 
S 
15 

E7 
() 

s 5. 
4. 
9 
24 
5. 

Os 
O3 
5 

63 
1. 

O 

C 

FF 

E4. 

53 

: 

AI 
R 
BR 

4,350,238 
H-FF' 
HB. A 
NXT 

SEN IST INVERSION 

BLE EYE 

R 
LR 
I 

BZ 
BNC. 
BC 
R 

B. 

CMFARE 

As I 
A MB 
H'O3 
--- 
--- 
---. 
A, B 
H E7' 
3-17 

INCREMENT DIGIT 

R 
AI 
R 

OBE. BYTE 

R 
A. 
R 
R 
NK 

A. 
LR 
BR 

THIRD DIGIT 

OUBLE BYTE 

R 
R 

BZ 
BNC 
R 
R 

BC 

A. S. 

S. A 

SUETRA: 

A, B 
H* 18' 
B. A 

A, MB 

HFC.' 
MBA 
3-7 

ONVERSION 

COMFARE 

As I 
A MB 

--- 
--9 
-- 

A, B 
*3' 
-- 7 

INCREMENT GI 

R 
A. 
R 

BLE BYTE 

R 
AI 
R 
R 
NK 

AI 
LR 
BR 

AS 

S. A 

SLBTRACT 

A, B 
H-'91 
B. A 

A, MB 

HFF 
MBA 
-27 

FOURTH DIGIT CONVERSION 

54 

SAVE 
BACK 

INCREMENT I. 

AN TEST 

SAR 
A. H. BYTE 

IF EAL, 
F LARGER, 

HECK W. BYTE 
INCREMENT DIGIT 

LA LOW BYTE 

A 

FETCH Low BYTE 

PUT IT BACK 
FETCH HI BYTrE 
A CARRY 

PT - BYTE 
G. BACK AN 

BACK 
TEST 

NREMEN ISAR 
L'A HI BYTE 

IF EQUAL, CHECK Low BYTE 

LOAD. LOW BYTE 

ADD 1 

FETCH W BYTE 

FT IT BACK 
FETCH HI BYT-E 
A CARRY 

PUT H EYTE 
GO BACK AND 

BACK 
TEST 



0) 
1 
O 

13) 
40 

i 15) 
136.) 
70 
SO 
SO 

3OO 
3. 

18. 
33 

134C) 
3S 
3O 
37) 
3St. 
39 
40 
141 () 
A2C 

11430 
144 
4SO 
4&O 
47 

14SO 
1. 149 

O 
1, 51. 

S.O. 
53 
S4C) 

1155) 
SO 
570 
SSC 
1590 
O 
& O 

11. 
3 

11&40 
SO 
&&O 
7 
SO 
SO 

117O) 
7 O 

17 
73O 
74 
7SO 
7) 

177O 
17SO 
1790 
S 
SO 
S. 
S3) 
S4 
SSC 
SO 
1870 
1.SSO 
1890 

4. 
OA 
43 
O45 

47 
48 

O4FC 
O4F 
O4FE 
O4FF 
OSO 
SO3 
504 
SC) 
O507 
O58 
OSO 

OSCA 
OSO 

4. 
4. 
5 

Ms. 8. 

4. 
4. 
5. 

se 

24 
5. 
4. 
9 

a. 

5. 
SO 

4. 
4. 

5C 
1. 

5C) 
71. 
51 
70 

55 

Fa 

FF 

E. 

3. 

1. 

S. 
S. 
74 
53 
71. 
57 

55 
45 

55 
44 
21 
S4 
45 
22 
55 
44 
13 
54 

2A 
43 

54 

SO 
5 

O 

19 

4,350,238 

OUBLE BYTE COMPARE 

R A, I 
R A, B 

CI H* 9 
BC 4 - 7 

INCREMENT GIT 

R A. S. 
AI 
R 3. A 

* 
OBLE BYTE SUBTRAT 

R As LB 
AI HFA 
R LEA 
R A MB 
NX 

A. H*FF 
R MEA 
RR -18 

- FINAL IGIT INVERSION 

LR A, I 
R A, B 
I H^3) . 
R. S. A 
FF 

FRTLN I H^1 1 
LR R. A 
IS 
R LINE. A 
CR 
R A . 
R PRFG, A 
S 4 

R ROW A 
IS 
R CHR A 

SELECT F1. TS 

SE CLR 
LR STR . A 
LR STOR, A 

LP R A SR 
S. 
R STRA 
R A, STOR. 

N H*SO 
BZ SKIF 
LR A SR 
I 
R SRRA 

SKIP R STOR1 
S. 
R SR. A 

GET A DCT 

C BASE 
R A, RN 

INREMENT ISAR 
L.A. W. BYTE 

A 

FETCH W. BYTE 

PUT IT BACK 
FETCH. H. BYTME 
A CARRY 

PUT HI BYTE BACK 
G. BACK TO TEST 

INCREMENT ISAR 
FETCH REMANDER 
MAKE IT AN ASCII CHAR 
STORE IN LS 
EN SURNE 

DIR as TRUE (LEFT) CHRF=1 

INE are 

DOT so 
PRFLG = FALSE 
ROW = 4 

CHRs 1. 

CEAR OT STORAGE 

SHIFT OTS 

CHECK FOR DOT CARRY 

A 

SAVE 
SHIFT 

POINT TO OOT TABLE 
GET ROW 



190 
191 ) 
9() 

19:3) 
14) 
195) 
1.9) 
1970 

1198) 
11.9%) 
1200) 
1201) 
O2) 
O3) 

3040 
O5() 
200 

107) 
O8. 
O90 

3.10) 
11 1 0 
2120 
1:30 
1314) 
121) 
31 &Q 
1.17) 
280 
1.219) 
220) 

3220 
12:230 
1224) 

250 
A. 
7) 

1:280 
29C) 
23. 
123) 

3. 
23:3) 
34) 
35) 

123) 
237) 
23.80 
1:370 
140 
1241) 
1242 
43O 

1440 
1245C) 
234.) 
1247) 
13480 
1249) 
15CC) 
50 

252) 
253) 
S4C) 

1550 
1.25&O 
57 
58) 

1259. 

OSOE 
O5(F 
(51. C. 
O51 
512 
O513 
O514 
O55 
(517 
O519 
OSB 
O51C 
(51. 
51 F 
(52) 
O5i 
O52. 
O54 
525 

O5. 

s 
(534 
O535 
537 

O539 
O53B 
O53. 
53 
53F 
541 
542 

(543 
(544 
544. 

O548 
O54 
54A 

O551 
O55. 
554 
O554 
(557 
55 
55A 

15 
SE 
SE 
SE 
3E 
47 
8 

24 
24 
OR 
4. 
21 
SE 
1 & 
Fi 
S4 
44 
on an 

54 
47 
2 
57 
5 

32 

2O 
B) 
B. 

s 
A. 

94 

20 
R5 
A4 
a. 

A. 

Si 

O 
is 
1. ) 

4. 
CC 

FF 

FF 
(B 

CC 

O 
F. 

(i. 
OE 

A 

57 
St. 
AC 
AOC 
AC 
AC 
LR 

M 
AI 
AI 
A. 
LR 
R 

N 
A 
M 

NS 
BZ 
R 

LR 
SKP R 

A. 
R 

CI 
BC 

4,350,238 
4. 

A, CHR 

2. 
AOR 
IS, A 
A, S 

NE 
SKP 
A, STOR 
1. 
STOR1, A 
A, CHR 
2. 
CHR, A 
2O 
LOOP 

TURN DITS OFF 

SKF1 LI 
UTS 
UTS 

CHECK PRINT 
R 

N 
BNZ 

HFF 
PORTL 
POTH 

FLAG 

A, FRFLG 
HFF 
ST 

TURN MOTOR ON, 

LI 
OLTS 

ST INS 
N 
BZ 
LIS 
LR 

ST NS 
N 
BZ 

LR 
INC: 
LR 

R 
COM 
OUTS 
R 
CM 
OLTS 

LR 
N 
BZ 
DS 
B. 
S 

R 

MOTON 
PMOT 
PORT 
MPSTRT 
ST1 
15 
FRFLG, A 
FORT 
MSTF1 
ST? 

A, OT 

DOT, A 

A, STOR 

PTL 
ASTR 

PTH 

A DR 
1. 
RIG 
RCW 
RIGX 
4 
R. A 

X 1 & 
A X44 

A. 
ADDRESS BLIFFER 
2^S COMPLEMENT 

SUBTRACT FROM 

TRANSFER TO SAR 
GET CHARACTER 
MASK TO MAKE CHAR NEX 
C = BASE--ROW--CHAR NEX 

GET DOTS 
MASK FOR OT 
IF OFF, SKIF 
SB = 1 OF OTS 

SAVE 
INCR CHR 

NO, LOOP 

SKIF IF ON 

CHECK FOR PRINT START 

WAIT 
PRINT FLAG = TRUE 

WAIT FOR STRORE P1 

INCREMENT DOT COUNTER 

ENERGISE OTS 

CHECK OR 

DECREMENT ROW 
RESET CHR 
RESET ROW 



18&O) 
& O 
&.) 

1383 
12640 
3&SO 
2&A() 
27) 
268) 
39) 
700 
7.) 

1272) 
173) 

74) 
2750 
370 
770 
27SO 

1790 
SO() 
SO 
2S2O 
283) 
234C) 
2SSC) 
2SO 

1287) 
SSO 

2ESSO 
2900 
1290 
1292C) 
23) 
2.940 

12950 
129&O 
1970 
298O 
1990 
1300) 
30 O 
3O2O 

13.030 
3O4.O 
3.050 
30a) 
1307) 
1308O 
3O9) 
3 OO 
31 O 
32O 
330 
134) 
13 SO 
3&O 

1317th 
3 SO 
39C) 
32OO 
32. 
3220 
3:23) 

1324() 
325) 
32&Q 
37C) 
13280 
1329() 

(54. 
OSAF 
57. 
O572 
0573 
O574 

O578 
O579 

4) 
3. 

so 
43 
F 

53 
5 

8. 
70 

40 
s 

- al 

50 
40 
4 

70 
54 
55 
45 
3. 
55 
44 

84 
45 
22 
5S 
44 
3 

54 

4,350,238 59 
LR AIR 

OF NI H' (F- 
() H.' ' 

LR RA 
1. ) BR RIGX 

RIG LR A, ROW 
INC 
LR ROW A 

04 CI 4 
os BC RIGX 

CLR 
R ROW A 

LR AIR 
OF NI H• OF ' 
1. ( . . . . I H* 10 

LR DIR, A 
RIGX LR A DIR 

SR 4. 
LR CHRA . 

3. 
3. 

SELECT P TS 
3. 

CLR 
R STOR1, A 
R STOR2, A 

LOP1 R A STOR2 
SL 
R STOR2, A 
R A, STORi. 

SO N H-'80 
O5 BZ SKFF 

R A, STOR2 
O O . . . . . . 

- R STOR2, A 

SKPP LR A, STOR1 
SL 1. 
R STOR1, A 

* GET A DOT 

Q& 19 DCI BASE 
R A ROW 

SL 4. 
ADC 
AC 
AC 
AOC . . . 

R A, CHR . . . . 
COM . 

AI 1. 
15 A. 2i 
10 AI AR 

R IS, A 
- R A, S 

3F ". . . NI H-3F 
AC 
M 
NS LINE 

O5 BZ SKX 
R A, STOR1. 

O O 

LR STOR1, A 
Sky R A, CHR 

O. A. 2 
v R CHR, A 

14 CI 2) 
CC BC OP 

- 

LEAR OTS 

INCR ROW 

IF NOT TO BIG, SKIF 
RW = O 

CHRP=1 

RESET CHR 

CLEAR OT STORAGE 

SHIFT DOTS 

CHECK FOR DOT CARRY 

ADD 1 
SAVE 
SHIFT 

POINT TO DOT TABLE 
GET ROW 
X 1 & 
AD X44 

A 
ADDRESS RUFFER 

TRANSFER TO ISAR 
GET CHARACTER 
MASK TO MAKE CHAR INDEX 

, C = BASE--ROW+CHAR. INDEX 
... GET DOTS 
MASK FOR DOT 

- IF OFF, SKIF 
LSB = 1 OF DOTS 

SAVE 
: INDR BY 

NO, LOP 



1340) 
1341) 
34.2) 
343 
344) 
345 
344) 

1347) 
1343) 
1349 
35)) 
1351 C) 
135°C) 
1353) 
354() 
13550 
1354() 
1357) 
3580 
1359) 
3A) 

13a1 O 
1. 38.20 
133) 
13&4) 
3a) 
36.8 () 

13& 7) 
Ra8) 

: 8 7 O 8 9 O 
39). 
1391 ) 
1390 
1 393d 
34) 
13950 
139) 
3970 
1398) 
13990 

OSA 
OSAF 

30 (5 BC) 

B. 
OSE 

OSB 
(537 
(538 

(5B's 
BA 

(SBB 
OSB, 
(53. 
(5BE 

5BF 
5) 

(S. 3 
53 
(55 
O54. 
(57 
5. 

(SLA 
OSDR 
5DC 
(5) 
SE 
5F 

5E8 
C5EA 
(SEB 
OSEC 
5E 
OSEE 

2. 
B) 
B 

2O 

3. 
2B 
F 

Sv4 

BO 
B1. 

FF 

0. 
OF 

4. 
'a 

4& 
4. 

87 

FR 

FF 

4,350,238 

SKX LI H-FF' 
OLITS PDTL 
OUTS FOTH 

ST: NS PRT 
NI MSTF: 
BZ ST3 

R A, T 
IN: 
R A 

R A STOR 
M 

CUTS FDOT 
LR A, SR 

M 
ITS PTH 

HEC: DIRECTION 

R AR 
N 1. 
BNZ LEFT 
R ARW 
N: 
R ROW A 

C 4. 
BC REFL 
LIS 4. 
R RA 

L.I H* 1 ' 
R RA 

BR SHIFT 

LEFT OS RON 
B. REPL 
R 
R ROW, A 

LI H'O' 
LR R. A 

SHIFT LR A LINE 
SL 1. 
R LINE, A 

REPL LR AR 
SR 4. 
LR CHRA 

} HECK FOR EN OF LINE 

SEL3 LR A, DOT 
BZ SFACE 

JMP SE 

SFAING BETWEEN LINES 

SFACE I 135 
SPI NOF 

NOP 
NOP 
IN: 
BNZ SPI 

I H 'FF' 
tTS FDOTL 
UTS FDTH 

62 

CHECK STREE P8 

INREMENT DOT COUNTER 

ENERGIZE OTS 

INCREMENT ROW 

R is 4. 
N, EAK 

R = 5 
CHRP = i, IR = 1 LEFT 
IR = (LEFT) 
LINE SHIFT 

ECREMENT ROW COUNTER 
GO BACK IF NOT O 
RW = () 

DIR = RIGHT, HRF=2 

SHIFT INE MAS: 

SET CHFR 

HR = CHRF 

DOT = 7o 
SPACES 

RETURN TO TOP 

WAIT 4 MS FOR THERMA 
ELEMENTS 

TURN OTS OFF 

  

  

  



400) 
400 
400 
403 
44 

14050 
40&Q 
4O7. 
1408) 
49. 
14 (() 
41 () 
420 
1413) 
1414) 
41.5 
410 
470 
418) 
1419) 
1430) 
43) 
14220 
423) 
144) 
425) 
143&Q 
14270 
1438) 
439C) 
430) 
431 () 
432) 
433 
434 

1435C) 
14360 
1437) 
43.80 
4390 
4400 
4410 
440 
4430 
4440 
14450 
1440 
14470 
448) 

1449C) 
1 450) 
451. O 
14520 
1453C) 
1454) 
4550 
45a) 
14570 
14580 
14590 
4) 
41. 
4620) 
1430 
144) 
4&5) 
4&&O 
47) 
14&S) 
449) 

(s 
as O. 
O3 

OAS 
OA 

(a)B 
O&O 
OE 
O&OF 
0. 
O& 2 
O& 14 
OS 
O& 1 & 
CAS 

OAF 

O&21 
Os3 
O25 
O&7 

O43 
ass 

Oa3S 
O37 

A4 

34 

a 

F 
5. 

A4 
a. 

84 

4. 
F 

5. 

A. 

94. 

O 
B5 

20 
50 
40 

B 
20 
5C 
3O 
94 

63 
& 
3. 

04 
F. 

5A 
E. 

40 

14 

w 

O7 
7F 
() 
4) 

4,350,238 
3. 

SFACE INS FRT 
NI MSTF1 
BZ SPACE 

* INCREMENT DOT LINTER 
3. 

R AT 
IN 
R OT, A 

* WAIT FOR STRIBE F. 

ST5 INS FORT 
NI MSTP 
BZ STS 

* INCREMENT IT COUNTER 

R A CT 
NC 
R. T. A 

I O 
BNZ SPACE 

* TURN OFF MOTOR 

LI MTF 
OUTS: PMOT 

* CLEAR BUFFER 

CLEAR LI 2O 
R CNT, A 

C R A CNT 
A. AR 
R IS A 
I H2O1 

LR 3, A 
DS CNT 
BNZ C. 
POP 

DOT PATTERNS 
3. 

* COLUMN 

* H 
: H^7FO) ' 

C. H.07F 
C. H.7F7F 
C. H. 7FRE' 

X 
RC Ha3C7' 
D. H. & 17F ' 

C. H. (3) 
HO34) 

- 

64 

WAIT FOR STRIBE F1 

DOTS = so? 
NC; 

O CHAR 

GET HAR NO 
BUFFER OFFSET 

SPACE 
SAVE IN BUFFER 
ECREMENT CHAR. 

RETURN 

Do MORE SPACE 

IN BUFFER 

COUNTER 











4,350,238 73 
TIMST 200 TOF (443 XA 2 XB 
X) (). A X A X1) A X11 
X 3 ().7 X 4 O)3 X5 () (). A X15 
X7 (). A X ()).E X3 O7S X4 
X7 O)94 XS: ()()A3 X? (A7 

What we claim is: 
1. A data acquisition unit, which is connectable to a 

money-operated, multi-selection vending machine that 
responds to the insertion of money to develop credits 
and that responds to the actuation of selection switches 
to initiate vending operations, and which comprises a 
memory having locations in which resettable data can 
be stored, a connection between said vending machine 
and said data acquisition unit which enables said vend 
ing machine to transmit data to said data acquisition 
unit, a switch, a data processing means, and a data 
receiving device which is connectable to said data ac 
quisition unit to receive data from said acquisition unit, 
said data processing means normally responding to data 
transmitted by said vending machine to store said data 
in said locations in said memory, said data processing 
means responding to actuation of said switch to place 
said data acquisition unit in a data-yielding mode 
wherein said data processing means transfers said data 
from said data acquisition unit to said data-receiving 
device, said data processing means acting while said 
data acquisition unit is in said data-yielding mode to 
yield said resettable data to said data-receiving device 
while also retaining said resettable data in said locations 
in said memory, said data processing means subse 
quently responding to restoration of said switch to its 
normal condition and to the transmission of further data 
from said vending machine to be enabled to clear said 
resettable data from said locations in said memory. 

2. A data acquistion unit as claimed in claim 1 
wherein said data processing means is unable, prior to 
the restoration of said switch to its normal condition, to 
clear said resettable data from said locations in said 
memory. 

3. A data acquisition unit as claimed in claim 1 
wherein said data processing means is unable, prior to 
the transmission of said further data from said vending 
machine, to clear said resettable data from said locations 
in said memory. 

4. A data acquisition unit as claimed in claim 1 
wherein said data processing means is unable, prior to 
the restoration of said switch to its normal condition to 
clear said resettable data from said locations in said 
memory, and wherein said data processing means is 
unable, prior to the transmission of said further data 
from said vending machine to clear said resettable data 
from said locations in said memory. 

5. A data acquisition unit as claimed in claim 1 
wherein said memory has further locations therein in 
which non-resettable data can be stored, and wherein 
said data processing means retains said non-resettable 
data in said further memory locations as said data pro 
cessing means transfers said resettable and said non 
resettable data from said data acquisition unit to said 
data-receiving device. 

6. A data acquisition unit, which is connectable to a 
money-operated, multi-selection vending machine that 
responds to the insertion of money to develop credits 
and that responds to the actuation of selection switches 
to initiate vending operations, and which comprises a 
memory having locations in which non-resettable run 
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ning counts corresponding to the numbers of vending 
operations initiated by the closings of predetermined 
ones of said selection switches can be stored, said mem 
ory having further locations in which resettable running 
counts corresonding to the number of vending opera 
tions initiated by the closings of said predetermined 
ones of said selection switches can be stored, said mem 
ory having still further locations in which non-resetta 
ble running counts of the sums of the prices of each of 
said products which are vended during said vending 
operations and which correspond to said predetermined 
ones of said selection switches can be stored, said mem 
ory having still further locations in which non-resetta 
ble running counts of sums of the prices of each of said 
products which are vended during said vending opera 
tions and which correspond to said predetermined ones 
of said selection switches can be stored, a data-receiving 
device to which data that is read from all of said mem 
ory locations can be applied, and data processing means 
that reads data from all of said memory locations and 
applies said data to said data-receiving device while 
retaining said non-resettable running counts within said 
locations of said memory. 

7. A data acquisition unit as claimed in claim 6 
wherein said data acquisition unit is in a data-yielding 
mode whenever said data-receiving device is attached 
to said data acquisition unit, and a switch that initiates 
said data-yielding mode, wherein said data acquisition 
unit continues to remain in said data-yielding mode after 
said data-receiving device has been separated from said 
data acquisition unit and said switch has been restored 
to its normal condition, and wherein a subsequent vend 
ing operation by said vending machine will take said 
data acquisition unit out of said data-yielding mode and 
place it in a data-storing mode. 

8. A data acquisition unit as claimed in claim 6 
wherein data is transferred from said vending machine 
to said data acquisition unit each time a vending opera 
tion is performed by said vending machine, and wherein 
said data which said vending machine transfers to said 
data acquisition unit directly and precisely reflects the 
selection number of the selection switch used to initiate 
the vending operation and also directly and precisely 
identifies the price of the vended product. 

9. A data acquisition unit as claimed in claim 6 
wherein data is transferred from said vending machine 
to said data acquisition unit each time a vending opera 
tion is performed by said vending machine, wherein the 
prices at which said vending machine can vend prod 
ucts can be changed from time to time by a route man, 
and wherein said data which said vending machine 
transfers to said data acquisition unit directly and pre 
cisely reflects the selection number of the selection 
switch used to initiate the vending operation and also 
directly and precisely identifies the currently-set price 
for the vended product. 

10. A data acquisition unit, which is connectable to a 
money-operated, multi-selection vending machine that 
responds to the insertion of money to develop credits 
and that responds to the actuation of selection switches 
to initiate vending operations, and which comprises 
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conductors extending from said data acquisition unit to 
said vending machine to receive serial bit streams con 
taining digital logic data representing the vending of 
predetermined products during vending operations ini 
tiated by the closing of predetermined ones of said se 
lection switches and also containing further digital logic 
data representing the prices of said predetermined prod 
ucts vended during said vending operations, a memory 
having locations in which running counts of the num 
bers of said predetermined products which are vended 
during said vending operations initiated by the closings 
of said predetermined ones of said selection switches 
can be stored, said memory having further locations in 
which running counts of the sums of the prices of said 
predetermined products which are vended during said 
vending operations can be stored, data processing 
means responsive to said serial bit streams to sense said 
digital logic data therein and to identify the selection 
switches that initiated said vending operations and to 
address the corresponding memory locations and to 
increment said running counts of the numbers of said 
predetermined products which are vended during said 
vending operations which are initiated by said predeter 
mined ones of said selection switches, said data process 
ing means also addressing the memory locations 
wherein said running counts of said sums of the prices of 
said predetermined products which are vended during 
said vending operations are stored to update said run 
ning counts, and a data accepting unit which can accept 
data from said data acquisition unit. 

11. A data acquisition unit as claimed in claim 10 
wherein one group of running counts of the number of 
said predetermined products which are vended during 
said vending operations initiated by the closings of said 
predetermined ones of said selection switches is non 
resettable, and wherein a further group of running 
counts of the number of said predetermined products 
which are vended during said vending operations initi 
ated by the closings of said predetermined ones of said 
selection switches is resettable. 

12. A data acquisition unit as claimed in claim 10 
wherein said running counts of said sums of the prices of 
said predetermined products which are vended during 
said vending operations are non-resettable. , 

13. A data acquisition unit as claimed in claim 10 
wherein said running counts of said sums of the prices of 
said predetermined products which are vended during 
said vending operations are non-resettable, and wherein 
said memory has a still further location in which a non 
resettable running count of the total of the prices of all 
of the products vended during said vending operations 
can be stored. 

14. A data acquisition unit as claimed in claim 10 
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tions initiated by the closings of said predetermined 
ones of said selection switches is resettable. 

15. A data acquisition unit, which is connectable to a 
money-operated, multi-selection vending machine that 
responds to the insertion of money to develop credits 
and that responds to the actuation of selection switches 
to initiate vending operations, and which comprises a 
memory having locations therein in which digital data 
can be stored, a connection between said data acquisi 
tion unit and said vending machine which causes digital 
data from said vending machine to be supplied to said 
data acquisition unit, data processing means that auto 
matically responds to said digital data from said vending 
machine to store said digital data in locations in said 
memory, a connector to which a data-accepting unit 
can be connected to enable data from said locations in 
said memory to be transferred to said data-accepting 
unit whenever said data acquisition unit is in a data 
transferring mode, a switch that is selectively actuable 
to place said data acquisition unit in said data-transfer 
ring mode, and said data processing means responding 
to the return of said switch to its normal condition and 
to the receipt of further digital data from said vending 
machine to automatically take said data acquisition unit 
out of said data-transferring mode and to place said 
data-accepting unit in said data-accepting mode. 

16. A data acquisition unit as claimed in claim 15 
wherein said data-accepting unit includes a printer, and 
wherein the actuation of said switch starts a cycle of 

0 operation of said printer. 
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wherein said running counts of said sums of the prices of 55 
said predetermined products which are vended during 
said vending operations are non-resettable, wherein said 
memory has a still further location in which a non-reset 
table running count of the total of the prices of all of the 
products vended during said vending operations can be 
stored, wherein one group of running counts of the 
number of said predetermined products which are 
vended during said vending operations initiated by the 
closings of said predetermined ones of said selection 
switches is non-resettable, and wherein a further group 
of running counts of the number of said predetermined 
products which are vended during said vending opera 
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17. A data acquisition unit, which is connectable to a 
money-operated, multi-selection vending machine that 
responds to the insertion of money to develop credits 
and that responds to the actuation of selection switches 
to initiate vending operations, and which comprises a 
memory having locations therein in which digital data 
can be stored, a connection between said data acquisi 
tion unit and said vending machine which causes digital 
data from said vending machine to be supplied to said 
data acquisition unit, data processing means that auto 
matically responds to said digital data from said vending 
machine to store said digital data in locations in said 
memory, a connection between a data-accepting unit 
and said data acquisition unit which enables data from 
said locations in said memory to be transferred to said 
data-accepting unit to provide a printout bearing run 
ning counts based on said digital data while said data 
acquisition unit is in a data-transferring mode, and a 
switch that is selectively actuatable to place said data 
acquisition unit in said data-transferring mode, said 
data-accepting unit being adapted to provide said print 
out bearing said running counts based on said digital 
data while said data acquisition unit is in said data-trans 
ferring mode, said data acquisition unit retaining all of 
said digital data in said locations while said printout is 
being printed, whereby said data acquisition unit can 
again supply said digital data to said data-accepting unit 
while said data acquisition unit is in said data-transfer 
ring mode so said data-accepting unit can provide fur 
ther and identical printouts bearing said running counts 
based on said digital data while said data acquisition unit 
is in said data-transferring mode. 

18. A data acquisition unit, which is connectable to a 
money-operated, multi-selection vending machine that 
responds to the insertion of money to develop credits 
and that responds to the actuation of selection switches 
to initiate vending operations, and which comprises 
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conductors extending from said data acquisition unit to 
said vending machine to receive serial bit streams con 
taining digital logic data representing the vending of 
predetermined products during vending operations ini 
tiated by the closing of predetermined ones of said se 
lection switches and also containing further digital logic 
data representing the prices of said predetermined prod 
ucts vended during said vending operations, a memory 
having locations in which non-resettable running counts 
of the numbers of said predetermined products which 
are vended during said vending operations initiated by 
the closing of said predetermined ones of said selection 
switches can be stored, said memory having another 
location in which a non-resettable running count of the 
total of the prices of all of the products vended during 
said vending operations can be stored, said memory 
having yet another location in which a resettable run 
ning count of the total of the prices of all of the products 
vended during said vending operations can be stored, 
data processing means responsive to said serial bit 
streams to sense said digital logic data therein and to 
identify the selection switches that initiated said vend 
ing operations and to address the corresponding mem 
ory locations and to increment said running counts of 
the numbers of said predetermined products which are 
vended during said vending operations initiated by said 
predetermined ones of said selection switches, said data 
processing means also addressing the memory locations 
wherein said running counts of the total of the prices of 
all of the products vended during said vending opera 
tions are stored to update said running counts, and a 
data accepting unit which can accept data from said 
data acquisition unit. 

19. A data acquisition unit, which is connectable to a 
money-operated, multi-selection vending machine that 
responds to the insertion of money to develop credits 
and that responds to the actuation of selection switches 
to initiate vending operations, and which comprises a 
memory having locations in which digital logic data can 
be stored whenever said data acquisition unit is in a 
data-accepting mode, a connector that can connect said 
data acquisition unit to a data-receiving unit whenever 
said data acquisition unit is in a data-yielding mode, a 
selectively-actuable switch that can be actuated to place 
said data acquisition unit in said data-yielding mode, 
said data acquisition unit responding to the termination 
of said actuation of said switch and to the receipt of data 
from said vending machine to automatically shift out of 
said data-yielding mode and into said data-receiving 
mode. 
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20. A data acquisition unit, which is connectable to a 

money-operated, multi-selection vending machine that 
responds to the insertion of money to develop credits 
and that responds to the actuation of selection switches 
to initiate vending operations, and which comprises 
conductors extending from said data acquisition unit to 
said vending machine to receive serial bit streams con 
taining digital logic data representing vending opera 
tions initiated by the closing of said selection switches 
and also containing further digital logic data represent 
ing the prices of products vended during said vending 
operations, a memory having locations in which run 
ning counts of the number of vending operations initi 
ated by the closings of said selection switches can be 
stored, said memory having a further location in which 
a running count of the prices of the products vended 
during said vending operations can be stored, data pro 
cessing means responsive to said serial bit streams to 
sense said digital logic data therein and to identify the 
selection switches that initiated said vending operations 
and to address the corresponding memory locations and 
to increment said running counts of the numbers of 
vending operations initiated by said selection switches, 
said data processing means also addressing the memory 
location wherein said running count of the prices of the 
products vended during said vending operations is 
stored to update said running count, said memory hav 
ing another location wherein a number, which corre 
sponds to the highest-number selection switch that has 
been actuated, is stored, wherein said data processing 
means compares the number of each actuated selection 
switch with said number in said other memory location 
and then re-writes the number which is in said other 
memory location in the event the number of the last 
actuated selection switch is larger than said number in 
said other memory location, whereby said number in 
said other memory location always represents the num 
ber of the highest-number selection switch that has been 
actuated. 

21. A data acquisition unit as claimed in claim 20 
wherein a data accepting unit which can accept data 
from said data acquisition unit is connectable to said 
data acquisition unit, wherein said data-accepting unit 
can provide a print out, and wherein said print out will 
not include entires for any selection switches that have 
numbers higher than the number of the highest-number 
selection switch that has been actuated. 


